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1. List of Reviewed Journsls

(Report 21 - October - up to No 1402)

The Papers were selected from:
volume fascicule published received

D Doklady Akad. Nauk

No 11.5.56 5.7.56

21.5.56 2.8.56

1.6.56 2.8.55

11.6.556 20.8.56

21.6.56 1.3.56

21.7.56 20.9456

11.8.56 12.12.5

v
Z Zurnal exper. teor.

30 No 15.5.56 2.8.56
30 15.6.56 20.8.56
31 15.7.56 21.9.56

T éurnal techn. fis.
26 No 15.5.56 7.6.56
26 No 15.6.56 17.7.56
26 Ko 9 15.9.56 5.12.56
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U Uspechi fis. nauk
59 Ko 15.5.56

R Rsdiotechnike
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15.6.56
22.7.59
23.8.56
15.9.56
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2. List of Selected Papers

(Report 21 - October - up to Ho 1427)

Dokledy
199, No 4, published 1.8.56, received 5.12,.56, Dr. S.

yes (19): 713, 721, 728, 735, 737, 740, 743, 751, 753,
769
no (7): 717, 725, 731, 746, 757, 761, 765
109, Ho 5, published 11.8.50, received 11,12.56, Dr. 3.
yes (7): 916, 919, 923, 926, 229, 931, 935
no (1): 213

Radiotechnika

11, Bo 9, published 15.8.56, issued 18.9.556, received
19.12.56, Ing. K.
zes (1"): 3, 8, 12, 28, 39, 46, 54, 59, 72, 75, 80
no (1): 21

Uspechi
39, Fo 4, published 15.8.56, issued 15.9.56, received

19.12.56, Dr. S.
yes (5): 591, 603, 619, 673, 755
no (1): 593
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v
Zurnal techniceskoj fis.

26, Yo 9, published 15,9.56, received 5.13.56, Ing.K.
yes (21): 1865, 1870, 18897, 18 1890, 1992, 1917, 1929,
1966, 1969, 1978, 2702, 2708, 2032, 2043, 2786,

2100, 2108, 2125, 2129

1912, 1324, 1941, 1991, 1994, 2795, 2221,
2037, 2046, 2257, 20562, 2087, 2376, 2119,
2125
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3. List of Pinished Issues of Journsls

Gives fascicules 8ll "yes" papers of which are made or
put into the list of remesining pepers (see page 8); all

"no" papers (see list of selected papers) not done.

D Total of meterial deslt with since 3eptember 1354
and volumes
109, 191, 102, 193, 194, 195 (1955) 18, 197
108, ¥o 1, 2, 3, 4, 5 (11.6.195%5)
in preparation: 108, 5, 127, Jo 1, 2, 3, 4, 5
(11.8.56, received 10.12.55)
(included in the programm since Jsnuary 1956)
A1, No 1, 2, 3, &4, 5, 6, 7, 8 (15.8.1956)
preparation: 11, No 9 (15.9.1956, received 12.12.1956)
24 (1954) since September; 25 (1955)
26 (13956) Mo 1, 2, 3, 4, 5, 6, 7, 8
preparation: 26, lo 3 (15.9.56, received 5.10.1356)
(1954) since September 1354, 55, 36, 37 (19535)
(1956), 59, ¥o 1, 2
preparation: 59, No 3, 4 (published 15.8.56,received
19.101956)
17, ¥o 1 - 5. No more included in the Project
27 (1954) since Septembter, 28, 29 (1335)
30, No 1, 2, 3, 4, 5
in preparation: 30, Ko 6, 31, No 1(7), 2(8)
{15.8.1956, received 5.10.1956)
1 (19%6), No 3

in preparation: No &4 (published 17.9.56, received 19.ﬂ€hﬁav5
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4, List of Remaining Papers

(218 Report)

This list contains "yes" papers (see selection list!)
which could not yet beer reviewed, as the maximum of

100 reviews monthly wes filled up before.
The remaining "yes" papers (to be made in next future)
are froms
D: 128, Yo &, 123,
no remsinder
25 (1955) Yo
no remsinder

39 (1956} Wo ¢
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5. Index of Very Important Papers

{21 - Report -~ October)

1325 The Experimental Verfication of the Independence of
the Velocity of Light with Respect to the Velocity of
¥otion of the Rzdiation Source Relative to the Ob-
server
The Yields of rhotoneutrons of sedium and Heavy
Nuclei
Polarized Neutrons from Resction D(/, n)

Observation of the Einstein Effect during & Solar
Eelipse

On the Premsture Chenges in the Serum of the Blood
found to occur by the iethod of Ultrsviolet Spectro-
graphy in the Case of an Iategral iffect Exercised
by X-Rays

The Tlastic Scattering of Fositive Pions with an
Fnergy of 310 leV by Protons

The Creation of Cherged “esons by 660-ieV Protons on
Beryllium snd Carbon

On the Application of Non-Selfconjugate Operators

in the Theory of Scattering

The Angular Distribution of the Neutroms Produced
on the Nccasion for the Reaction T(p,n)He5

On the Dependence of the Heat Conductivity of Steam
on Temperature

The Heat Trasnsfer on the Occasion of the Transversal

Passing of s Two-Phase Flow Round a Heated Cylindrical .
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Tube

On the Problem of the Computation of the Effective

Reflecting Area of s Surface Target within the
Range of Centimeter Waves

The FPhysicsl Bases of %lectron-Jptical Chronography
On the X-Ray Radistion on the Jccesion of the
Initiation of a Gas Dischsrge

On a pPossibility for the Interpretation of the
Series of the Perturbation Theory in the Luantum

Theory of the Field

On the Amount to HRuclear Spin-Orbit Intersaction

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

6. Index of References.

Doklady Akad. llauk S3SR

Ho PA/
1057 - 1059 Klepikov 1576
214 ~ 217 Derjazin, Abrixozov 1580
218 - 221 Zabojskij, rFanfenko 1364
222 225 Kagan, Perel’! 1504
243 & Smirnov 1554

Adlrovié, Guro 1365

Harkov 535

Hatveev

Hdoresz

Stafkevil

Bagarjackij,ljapixin

Agulov
Giraevskaja, Orlov
Bad Podgornyj
- 845 Xitajsorodskij, Indenbom
1029 - 10351 Tolmaéev, Tjablikov
1C45 - 1047 3tepanov
481 - 484 Bonk-Bruevié
519 - 52¢ Butuzov et al.

219 - Yee Ogleveckiy

Radiotecnnika

11, 4, 24 = 30 Gajkovskij

11, 4, 44 - 48 Samoilov, Rodionov

11, 4, 49 - 58 GonlarskiJ

1l, 5, 3 - 20 Troickij
;L_].-_’ 5, 44 - 55 Zaezmd
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Bvtjanov
Yo o
Stejn
Kolesov
¥alinin

bombrugzov

Glazman

Gajlit, Miuasova
Ferov

W\/

rocanowe

Tichonov
Turbovig
tadenenko
Aozenblat

Alexejeew

N 4
ononowlic

Kulikowski]

fis.

957 Horenclit, f%ejaberg
%7  Kozlovskij
%9  Gorlov et al.
1021-1033% gésto;alov
10486=-1059 Fradkin
1580-1093  Fuchov
1094-1105 Brejtbart, Ljudairskij
1113-1125  Mackevié
1151 ~ 1162 Bol'sov
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26, 1163 Syrkin 1352
26, 1185 Kogan 1355
26, 1194 Zalesskij 1554
26, 1208 Fogel ,Xrupnik,Ankudinov 1347

26, 12535 Aerov, Umnik 1348
26, 1243 Aerov, Umnik 1349
26, 1251 p Bargaftik, Swmirnova 1355
26, 1292 Alimov 1356
2o, 1865 ; dawilow 1377
6y 1670 1879 Schuwalow 1378
26, 1880 - 1885 Xusain 1379
26, ldsy - 1889 Bogorodizkij, Friedberg 1380
26, 1890 - 1901 Bogorodizikij,Friedberg,Zwetkow
26, 1902 - 1911  Bokow 1382
26, 1917 - 1925 Ralygin, Obraszow 1883
26, 1929 - 1940 rFedorenko,Afrcsimow,Kaminker

26, 2126 - 2127 Gubanow, Makowskij 1334
26, 2127 - 2128  Tolpygo 1385

Uspechi fis. nauk

52, 51 - 66 Michajlov
59, 185 - 188 Einstein

v -
Zurnal exper. teor. fis,

v
20, 817 - 823 Sljagin

850 - 854 peicov

855 - Gavrilov, Lazareva

875 - & Grigor'ev

915 - % Achiezer, Polovin
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30, W8 : Tite
951 > Ingraden
955 - 957 Vdovin
935 ~ You Karpman
975 - 977 fapiro
977 - 979 Xlinontovid

981 983 Bogdunov

985 - 985 Belen'kij

987 - 989 Levintov

9L - 92 Giterman

1007-1012 Sokolov et al.

10791083 Gurfi

14 - 17 Zdanova
Borovik-Romanov et al.
Zinov'eva

Grigorew, Mitin

v
- Balafova, Sarvin

55 = 62 rebderjakov
1212131 Lif¥ic

142 « 144 akovlev

146 - 148 obkur, Petrov

166 - 167 Rozencvedg
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7. Index of Institutions

No Institution given:

1501, 1502, 1303, 1305, 1507, 1308, 1309, 1310, 131e,
1514, 1315, 1316, 1321, 1328, 1329, 1330, 1331, 1333,
1237, 1240, 1341, 1342, 1544, 1345, 1343, 1346, 12 1348,
135C, 1351, 1352, 1353, 1354, 1555, 1356, 1357, 155G, 1359,
1zel, 1362, 1564, 1367, 1368, 1571, 1seC, 1lscl,

1591, 1594, 1398.

1584,

Ppysical Ipstitute "P.K. Lebedev" o0i thae Academy of “cience

tae USSR:  13le, 1535, 1565, 1568, 1395, 1399.

Institute for Faysical Froblems oi the Acadewy of .cience in
the UBGR: 1317, 1324, 13525,

FIAN (Physical lnstitute of the Academy of Sciences): 1379.
Institute Lor Nuclear Frobleams of the Acadewmy of Scienceg in
the USSH 1538.

Fhysical=-Technical Institute of the ascadewy oi lcience of the
Ukrainian $SR: 1526.

Fhoysical-lechnical Institute oi the Academy oi scisnce of the
Ukraipian 55K, State University Charkov: 1319.
tlectro-Fhysical Laboratory of the iAcademy oi Science of the
UsSR: 1370,

Institute for Chewical Physics ol the Academy oi icience in
tne U3SRH: 1574.

Institute ior Physical Chemistry ol the Academy oi Science in
the ULSR: 1586.

Moscow Chemical~Technological Institute "D,Il.Hendeleev": 1369.
Institute for Metallurgy and Physics of ietals of the Central

Scientific Research Institute for Iron Metallurgy: 1366

Central Roentgenological-Radiological and Cancer-Institute od
the Ministry of Health in'the USSR: 1336.
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Hydrometeorological Institute Odessa: 1339

Institute for Crystallography of the Academy ol Scienée in

the USHR: 13C6.

Hoscow HEI (4oscow elecirotechnical Institute): 1527

Kiev FPolytechnical Institute: 1389.

Ingtitute ror silico~Chemistry ol the Acadeamy or tciende of the
UL, Leningrad: 1382,

ALl voviet Gcientific Research Institute ior paysicul-technical
aing. radioteghnicalimeasurements: 1323,

Breslau University "R.TRerut”, Vrocluv (Breslasu), Taysicsl Insti-
tute ol the Polish Academy oi Sclences: 1520.

atnenatical Institute "V.i. Steklov” oi the Acadewy of 3cience
in the USSBR: 1590,

Lenipgrad ~Htate University: 1363

LGU {Leningrad State University) : 1576

doscow otate Lniversity "¥.V. Lomonosov”

iioscow State Unlversity: 1372, 1373, 1575,

State vndversity oi Chariov: 1s22.

fedazogical Institute To Fotewhin”, Luscow: 1379.
Pedagogical Luostitute Hinsk: 1597,

#ordwinian Tedagogical “tate Institute of Saransk:
University Torur {Thorn), Peoland: 1392,

Karelo-finnish 3tate University: 1304

Ly % d : 1400,

Sanitized Copy A ved for Release 2010/11/04 : CIA-RDP81-01043R0008001920008-1




Sanitized Copy Approved for Release 2010/11/04 : CIA—RDP81—O1043R00080190008-1

8. Index of Subjects

(21 - Report - October) (PA-Numbers)

1301, 1372, 1303, 1307, 1308, 1313, 1310, 1311, 1312,

1316, 1329, 1349, 1341, 1342, 1343, 1357, 1259, 135),

1362

1313, 1314

1%15, 1334, 1358, 1581

Liquid Heliunm

Exp
1318, 1337, 1338, 1346, 1371, 1394, 1395, 1337, 1398

£

12337, 1338, 1375, 1335, 1377
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1321, 1326, 1339, 1370, 1372, 1373, 1374, 1375, 1375,
1391, 13392, 1393, 1392

1323, 1327, 1367, 1330

1325, 1344, 1365, 1377, 1379, 1384, 1385

1320, 1331

Hydraulics -
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1305, 1333, 1389

Bolometers

1206, 1345, 1350, 1351, 1352, 1356, 1369, 1378, 1379,
1380, 1281, 1382, 1386, 1596

Heat Conduction

1348, 1349, 1353, 1355, 1556

Thermonuclear Power
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9. Index of Authors.

‘D = Doklady Akad. Hauk U = Uspechi fis. nauk

R = Radiotechnika T = iurnal technic. fis.

4 = ﬁlurnal exper. teor. iis. o PA/

Achiezer 4 30, 915 13519
sdirovid D 108, 417
Aérov P26, led3
Aerov 26, 143
Akulov 108, €93
rlexejeew 11, ¢, 52
Alimov 26, 1292
Zagarjacki] 108, 451
Zalasova 21, 40
Falygin 26, 1217
Rargaftik 26, 1251
Telen'ki] 4 30, 983
Bogdanov 2 30, 981
Bogorodizkij 26, 1884
Bogorodizkij 26, 1890
Bokow T é_@ s 1902
Lol'sov T 265 1151
Eorﬁ’:-—Bruewg D 109, 481
Borovik-Romanov 7 31, 18
Prejtbart 26, 1098
Butuzov 109, 519
ga,jkovskij 11, 24
Derjagin D 108, 214
Dombrugov R 11, 66
Einstein U 59, 185
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Evtjanov

Fedorenko

Fogel

Fok
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Gajlit

gavreilov

Giterman

Gluzmpan 11, 7, 3
Gondarsiij 11, 4, 49
Gorlov 26, 985
graevskaja 108, 623
Grigor'ev 42 30, 873
yrigorev 4 31, 37
ubanov 26, 2126
Gurki % %0, 1079
Inpraden 4 50, 951
Jakovlev 31, 142
Kagan lo8, 222
¥alinin 11, 43
Karpman 20, 963
Kitajgorodskij D 108, 843
4lepikov 100, 1057
£lizentovié L 30, 977
Koéanov 11, 60
Kogan 26, 1185
Kolesov 11, 27

Konomwié/ 11, é4

Korenblit - 26, 927
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11, 7, 57
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30, 975

26, 1870

26, 1021
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3UBJUCT esR [ PHYSIOD garb 1/ 2 Ph - 1304

AUPIICR CaJ¥OVOEIJS, Vel

TLYLE The Resistsnce of a Pilter-iutocorrelation Receiver for Impulse
Signals Against Disturbance.
Radiotechnike, 11, faso. 4, 24=30 (1956)
Tesued: 5 / 1956  reviewed  / 1356

16

4
[+
Z2

‘
Here the ratio (signal ;/ flustuastionlike dieturbanoe) at the cutput of &

fiiter subonorrelation receiver is investigated. iuen computing th.e sorrelation
coefficient the product y{t)y(t + 1) wmuet he averaged over & cartain finite ine
terval of time. 4 correiation recoiver, which contains 2 low frequency {ilter
az an averaging device, is here called "filter correlution receiver”; the basic
scheme of such 2 receiver is illustrated on the basis of a drawing. The ratio
{signal / obntacle) is defined az the ratis {mayiuws increment of the constant
gomponent at tQE output of the system on the seeasion of ihe occurrence of the
useful signal ﬁc / average sgnere of the fuctuations at the ovtput of the
system when the voeful signal ie lacking
“hen determining the reiio at the outpu
ceiver an idealized low frequency filter is cd as averaging device. The use-
ful signal at the outpul of the device is rupre ted as the consequency@of
radio impulses, and the disturbance av o ] 2 vtionery process with cone
tinuous uniform encrgy spectrum. .

An integral expression for the Jisperslion of the fluctuatious at the output of
the investigated system ig given and ¢iscusmed, The correlation funetion

Radiotechnika, 11, famce4, 2430 (1956) CARD 2 /2 DA e 1301

ogcurring therein contains s term that io independent of 7.

Next, an expression which is frue for the useful effect at the output of the
maltiplier, while the distortion of 2he impulse of the uselful signal at the
output of the filter is neglected, is given. Furthermore, & formula for the
signal occurring at the outpul of the ideanlized low fresuency filter is writ-
ten down.

text, the ratic & = (sibn&lfchstacle) whieh is true for ihe output of » simple
filter auntocorrelation receiver is given and the course of 4 as a function of
the time of shift is inveatipated. This dependence is ratier complicated, 4 may
become equal to zero in tie cese of shift tines of 3 = mn/zédo with m = 1935590009 §

but with Ty = nu/zéug with n = Ug244eees 1% may assune certain maximin values.
Here ‘do is the frequency to which the band filter is tuned. In practice, one

of the maximum values must, of course, be selected. #ith an omptimum band
breadth W of tne filter, a simple suto=-correlation receiver offers mo ad=
vantages vhatever as regards the ratio (sighal/disturbence) if compered with
the equivalent scheme filter-detector-filter. However, in the case of a suf-
ficiently broad transmission bend, this ratic may be doubled with respsct to
the filteredetector-filter mystem.

IBSTITUTION:
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SURIECT yssr [/ pHYRIcs carp 1/ 2 Pi = 1302
AUTHOI SALCILOV, VeFe, RODICKQV, V.¥.
TITLE On a Possible Xethod of Improving the Accuracy of a Television
Picture.
1.GLICAL  Hadliotechnika, 11, fasc. 4, 44-48’(1956)

Issued: 5 / 1956 reviewed: 9 / 1956

The distinctness of the luwege ie determined by the transmission capucity of
the "fronta" of & television signal {sharp transition from bright io durk and
vige versa) and by the capacity of reproducing Tine detailse 4 deorecce of
sharpness is connected with the finite diawmctier of en electron beam in re-
caption~ and transmitier tubes,

Phe device described in this case only increascs the contrast of the fine de-
tails, it does, however, not excrcise any influence upon the front of tho tele-
vision signsl; it does net react to the steepness of the front of the ine-
pulses, but on the duration of these impulscge The "sontrastor” for fine de-
tails must satiafy the following demands: 1o Differentiation of the tele~
vision signal Tor the purpose of determining its derivative, 2.} 3hift of the
signal of the derdivative by the time approximately necessary for the trans-
mission of the element of a picture. 3., Comparison of the signs of the
shifted and of the not shifted sipgnzl of the derivative. 4o If signs differ
the contraste of the television sigsnzl must inereasc. In all other cases

(kg =y Ok y +0, =0y 0=, 00) the television signal wust pucs unchanged through the
contrastor. Ry way of an explanstion of what has Just been said the trans-

Radiotechnika, 11, fasc.d, 44-48 (1956) Canp 2 /.2 4o 13502

formetion of a television sisznal {fine detail and front) is studied as an
example.

A drawing illustrates the simplified block scheme of the device which satis=-
fies thenme conditions. {n this occasion the television signal is differenti-
ated and, after suitable amplification, transferred to the inputs of two uni-
form shift lines with tuned losd. The ecircuit of this device 1s srranged Tor
the separate regulation and control of all three components, i.e. of the main
video signal, as well as of the "white" and "black" contrasting iapulees. The
here discussed variety of the block scheme is not the only one, for the order
of aifferentiation and separation as to time of the "video signal” is not of
essential importance. The variety with separation as to time of the signal
after differentiation is more simple and more cconomical.

The television signal is differentisted in the contrastor by means of an
amplification cascade with penthode ewitched on to inductive loads 4 bilatezral
limiter with germanlum diodes should be switched on to the channel for the
anplification of the differentialed signal. The main video aignal and the
sontrasting impulses are superimposed by means of cascndes which are switched
on to & common load resistance.

INSTITUTION:
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AUTHOR GONCARDRIT, Leda
TLTLE on the Computction of the Principal Parameters of nlectron Tubes
used for Heasuring iccelerations. ’ .
21001 04L  Radiotechnika, 11, fosc.d, 49-58
Issued: 5 / 1956  reviewed:

Lere bhe mein lypes ol elescivon tubes used for the measuring end the registrae-
tion of accelerations on the occasion of thw shmnical testing of the resis-
vance bto oscillation and shock and the 33 in the case of preal accelew
ration of an appareius sve describoed, £ chnological computation of
these tubes is explained. In this connection the theory of mechanicslly geabe
terable eloctron tubes is used as a basis. Ul e il OHIJ, kadiotechnika, 3,
ve 1, 63 {19547}, Such an electronic accel ansmibier congiste of an
electron tube with an interior incert macs in form ol & movable elecirode which
is fastened Lo m plastic thrunt or abulmen ; iat or abutment is dee
formed on the cccasion of the acceleratod motic the electron tule. The
sensitivity of the btube is graat when vertd . ne working surfuces of its
electrodes, and small in & parallel positi 4
with the elastic kinematic sys acceloration $ransnitter forme a
mechanical oselllation aysten; & differenticl enuation ig given. The sensie
tivity of the aceceleration transmiitec »ith respeet to volinge and current

1 tion o ¢ Yinemsiic system of the movable elec-

[
t
does not depend on the select
trode, but is determined only by the value of the vesonance freguency of the

fadistechniia, 11, fasc.d, 42-08 (1050 CARDY 2 Paoe 1703

mechanicel osmeillations of is sys siter determination of the resonance
frequency of the kinematic system 1t possible to regulate the sensitividy
of the apparatus by modifying the disvance between its zlectrodes {in depen~
dence on rescnance frecusney;. Dome main iypes of movable elecirodes are de
gseribed by means of drawings.

4 Xinematic system of a movable electrode i form of a bar fastened at its
end is sensitive in the case of longitudinal and angular accelerations, In
devices for the selective measurement or control of these two componentis a
pair of suitably arranged and connected clectronic trarsmitters is used. For
thie purpose also systems with melective sensitivity for the longitudinal

or angular component of accelerations are well suited.

Llso o twoewathode tryansmitter ie interesting when used in o bridge circuit.
1f the cathode is suitutly shifted in the gap of un own electrode, the ine
crease of the ampersge in one anoie is acecompanied by a decrease of amperage
in the other. The transmitters of anguler secelerations have an incrt mass
the rotation axis of which passes through i%s center of unasz. Tye position
of the inert maas is Cixed by meons of an elastic eloment with respect %o
thie axis. In conclucion some concrete iypes of such elements are Jiscussed.

IASTITUTION:
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ARTHOR CAGAN, JULH., PRRELY,
PLRLG On the obility and the

Fileld,

Dokleakadelauk, 108, fasc. 2,

Iseuad: T / 1555  reviewed:

most important intersction grocess ol lons witn atoms of the same Jas 18
pure charge exchenge without any isportant wodificution of bhe velocity of

the particles coucerned. In some cazes of prastical inbterest lhe Jlelds In the
layers are so sirong that the average eneriy of %he hest mobtion of atoms is
small sgainst the energy taken by the ion on a fwee patbb. Therefore the atoms
may be considersd to be al raest, and Ihe vroduet of the &-Tunctions of tae vee
loecity components v‘,vyyv? say be taken as veloeity dismiribuiion function. &b
first, the hinetic souation is given for the case that the direction of the
£ield (:{z) 43 at every voint identieal with the positive direction of the
Zeaxis. Thig kinetic equation is then transformed and adnnted to initial cone
ditions. The solution found is explieitly given and spcclaliszed {or the limii-
ing case of a constant field & = consi,
Yext, the expressions for & drive velocity and the concentration of the ions
for inhomogeneous fields sre given. The usual ovinion that the drive velociily
at & piven roiat depends enly on $he field strengih at this point is correct
oniy if the medification of field strenckll aleng the free peth ie small as
acsinst the rield strongth itepclf. In thins cosc the cxpression for the drive

E

Doklenkudel b 3 ey ooy [ & CARD 2 I’l 2

velocity has the saue Jorm &g ! he cas o coustant field.

A charred layer in the iuterval U : ; now studied. Fer the dulermination
of the concentration of lone within thie layer it ls necessary to inow the dig=
tribution of the poteatianl ai 2z = 0. It is shown that this distribution is

fully determined by assumption of the function £ {v ). (£ here denotes the num=
ber of ione in the unit of the phase space). oz

in some cases of practicsl importance tho apace charge in the layer contains
only positive ions. Hexi, the potentisl digtrihution in the layer is determined
by a PCINGOH equation. This PULBLON sgnation is explieitly given Tox great field
strenrths and at low pressures it changes over to LANGHUIK'S equation for the
plane case. ilso the case of high pressures is dealt with in short. In the case
of low pressures the exact LANGHUIR solution of PUlLS0K'S equation for the plane
case with no collisions is chteineds lowever, the general expression found also
holds pood for the domain of medium pressures, and a generalization of the 3/2
law is given for any pressures. The criterion {for the applicability of the

3/2 law da 0,3 &/ A << 1.

INSPIPUTION: Kerelo-Finnish State Univeraity.
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. anbav il

The Ixperimenta srificution of the Independence of the Veloclty

Wf Light with Respact te the Veloeity of ¥eiion of the lediation

“ource lelative %o the Dbserver.

Dicsl bokl. ikade Mauk, 109, fase.3, 481-484 (1956)
Issued: 9 / 1956 veviewed: 9 / 1356
: etween the

tine of pas: oWy v corbaln leny L he case of o different
velocities o he yradiation ¢ Sueh as hitherto net been
undertaken c of the gre beehinical entauils. The difference
of time of ras gh L was wured by F »hage method for
measuring small intervale of tim ; & through L light Intensity was
modulated with the fregquency ¥ 4 by v 18 of u diffrection modulator with
gtandins ultrasonic waves in a uide 4% fivsi w modulator with one radiator
and later one with two radiators of ulirasonic oscillations wes used. Lecording
to ballistic theory, but not sccording to the theory of relativity a ohase shift
ought to occur after the pasusnge throwgh L.
As movable radiation sources the right end the left eguatorial solax adge might
be used, the velocity difference amounting To a2t lezst I,5 ka /sec. The observed
track with L = 2000 m was on the site of the chscervatory of Tulkevo. For the de-

termination of the very omall phase differences ﬁkt = 75.10'16 aae, which ought

inderendense is poen % nomnarison b
% ; 5
L v

W

il
i

to ccecur according to the ballistie theory, the rhasometric pardt of a fluorTometer |

(1956) ocarp 2/ 2 Vo
ith high 2PBC WAS VS The pdmiseibility
in the exporiment srrangament is ed uson the interforencs test by
with zolar rays and up I3 eatn concerning sun rotation.
~ ponsisted in chersorving recordings of the apparatus st the output
rhasaneter wien light at first of the cone =znd then of the other eguatorial
ar edre was @ivected towards the basis {by a suitadle position of the caslo=

stat mirrors). Tre phasc difference on transition from one to the other solar
edge was together messured 1700 tiwes, The statistieal treatment of the nreasuring
result furnished the value ﬁ&t . 1,4,10“12 see

.

v af the nse of

&5 the most probable difference of time during passage of the light ithrough the
base, the average quadretic deviamtion herelrom amounted to

5,1.10'12 5eCs

The result found here correcsponds to the assumptions made by the theory of rela-
tivity, whilst the result predicted by the ballistic theory is far beyond the
1imits of errors. Thus, as far as the author knows, the second postulate of the
special theory of relativity was directly confirmed for the first time by com=
parison of the velocities of the light rays originating from light sources

moved with different velocities. (4pparently the author knows nothing about the
double star tests made by Ritz. - The reviewer).
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HIBJLCT whsn S opeaics cakp 1 [/ 2 A - 1507
ILUT»‘.‘.OP TGRBQ-.\;, }a?.
TITLA On the vwltipllcation and Tivision of the ¥requency of Jedulated
and not Jodulated Oseillations.
o iotechnita, 11, foec. &, 3=13 (1“)6}
Fobked: G 1“’ reviewed: /1056

In 1900 DARCUY and B0 Y, on the "irxd Synposiun on Information Theory', deseriba
1 systen which permite the traxsmxtnxmu of spolen vwords without any serious qual-
itative deterioration over n channel with e hand breadth of 670=12G0 o, The baoio |
glement is the freq u@ne' divider., s foﬁﬂQHCJ maltiplication hos already been 3
sufficiently well described in literature, tho preaent work gives a short ounmary
of the resulte kﬁow in $ide respeci, narely concerning the vmltiplicaticn of the |
frequency of & sinusoidal nonencdulaled oseillaticn and of a modulated osecillatior
Hderenfter, the divicion of the frequency of the sinussidal not modulated oscillae !
tion in oxamined, In vidieh case the exiatence of %&ekacounlinr i in prineinle,
necesaary. ‘his process is beat deslt wiath in the sane wnoanner s t~:t for the exed
tution of oseillations iu the generator by neans of eel;»@xcitutiemo A single~tube
divider of {requency, the frevuency division in the case of fervorescnance, and,
aventuallg, s twofuld frewuencg éivider ore dnvestipated. The latier, which is
suggested by the author, is deserided in detail. It conzlsts of & modulator, two
atripe-Tilters, an menlifier, and & limiter. I%s propertiss ave: ths frecuency

of the exturiar enf is divided twefold, the amplitude of the voltage ¥ at the ouvte
pat I of the divider is propoctionsl to the voltage of the exterior emf 1, %he

Tadioteanndla, 11, farc, B, I i394 CRRD 2 ;2 Phoe 1R
anplitude of the veldare 9; ot the oubput of £3 Jdocs not depond on the voltage
cnplitude of the exiterior 5Lf, and the pheose of the veltage at the outpul is,
in the cese of g suitable celection of the parsncters for the division, equal
to the rhub of the enmly which io divided twoiold and independent of the fre-
cuency of the enfs The division of the frequency of the nmodulated oceillation
is thon exemined with the result that the »rovceses occurring in frecuency di-
viders hove antil now never bheen investigated ~ith ou ficient thoroughness,
wiieh may he expisined hy the great mathematical difriculities presenting theme
selvas in connection with mach «n investigation. Om the othor hand, it is pose
sitle in a very simple nanner to carry out a complute investigation of the pro-
cess of fresquency division in the case of the frequency divider suggested by
the authorx., Aftsr a therourh mathematical examination thy author comes to the
following concluzions: 1.) By multiplication of the eseillation frequency modu=
loted alfer the pheoe o distorted multiplicstion of the phmse may be obtained.
2.} ¢m the occasion of the frequency division of such an oscillation the die
vision of the phase is, in peinciple, marked by such errors as reeults from de-
layed backecoupling. 3o} it io goaeibla to construet s froquency divider in
which the dividing error of the phase (ces not depend on the [irst derived phase
‘of the input voltage with roopect to time. Jo) It e toseible to 4ranafer two
voltages from the desoribed divider of which the one is without diztortion bui
repeats with delay the modulation vcourring at the input, while the other
voltage is modulated only with respsot to the phase,
IRSTITYDION:
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vays and Llesns of Inefeasing
snbennae.

hadiotechnikn, 13, fasc. &,
Teoued: 9 / 1956  reviewed
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SUBJRLT G/ PRYSICS CARD /3 PA = 1309
AJTHOE RCOARBLAT, Medo
TITLE Theory and Computation of o Fagnetle Wodulator Operating Acsording
to the TPrineinle of Prequency Toubling
PARIODICAL  Kadiotechnika, 14, fasce By 30=51 {19%6}
Tasued: © / 195€  reviewed: § [ 19356

cueh modulators mre cherancterized by o very low sensitivity $hreshold. The mag=
netization eurve of the core iz approximatively described by the formuia

B o= ouoare tg Lo+ § i, from which, ofter soversl transformstions, o formula in
dimensionless units 13 oblained:

sented
b,

in dependence on axd ¥* in depandence on h1 in the case of different
H

ho=conat. These ourves show Phat the firet formula actually holds good approxi-
mately for all modulators without exception. The miniaum signal is deternined:
1.) By the influence exercised by tne wnbalenced character of the meodulator, as
it is impossible to obhain two cores of identical geomeirical dimensions and
magnetic cheracterictics. 1t is therelore necessary %o select such cores for
cach moderator nn differ only 1ittleo in thig vespact. 2.) By the drive of the

nadioteshnika, 11, fasa. B, 5= TUE6 ) CALD 2 7 PA = 1309

2610, which is caused a) by the exterior nmagnetic Ticlds; the decrsuse of the
influence exercised by them is stiained by the selection of a suituble nagne-
tic eoreoning. b) Tha existence of a gecond harmonic in thewfeed voltage. The

PREN

1
latter must not be allowed to become greater than (101060} = Ky o U {in do=
N / w LT

vo
pondence of the degree of identity of the modulstor core)s o, The hysteresis
phenomenon, which is the ensential cause of zers drive. Phe curves show that
zera~drive as a remult of hysteresia may be elininated by selecting the corres-
ponding volitasges of the alternuting field.
%.) By the noise nnde by the rasmetic modulator, the influence of which always
remains, in contrzst to the two aforementioned factors: the zero drive and the
influence exercised by theunbalanced character of the modulstor, which may be
reduced down to the level of quite insignificent sientities, The noise detern-
inee the fina) value of sensitivity of the lowest threshold that nay be attained.
Hagnetic noise, in contrast to eleetric noisc, has hardly besn investigated at
all: The following curves werc plotted:

Uy . _noige

¢ fit 5 ( e volts i
(sensitivity) & . . (noise voltage) and i ,.;.o Gy

pam—
™
s

o)
in dependence on the amplitude value of tho voltage of the alternating fizld
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Aadiotechnika, 11, fasc. 8, 56=51 {(1056) GARD 3 /3 CPh o= 1309
of the execltation n, for modulators with a core of nickalezinceferrite. Next,

the dependence of GH and of the noise level I on 31 ie shown for &

¢ noise
Russian kind of melybdenmumepermalloy at £ = 2000 e, 4s with inereasing ii, the

excitation capsecity of the modulater and the content of the highest harmomic
inereass st the output, it is often not advisadble to reduce 5 by increasing 31.
If v ip to be reduced and, at the same time, the minimum sensitivity threshold
ig to be secursd, it is hest to rsduce the oross section of the core. There=
fore nlse the influence exercised by the shape of the curves es vell ac that
exercised by lond is examined. It was feund thet in the case of a conetant
ratio between the load resistance 5 and the reactive resiestance of the winding
", of the modulator the power at the output of the modulstor is directly pro-

portional to the velume of the core and o the fresuency volitage of the source.
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L3R ;) 2HYSICS SARD 1 /2 Tad = 1314
BURALT SRR, Nells

On the Problam of Determining Uscilletions in Autogenerators for
qaves in the Decimaedsr Band. .
iadioteshnika, 131, fase &, 52«63 (1956)

Issued: 9 / 1956 reviewed: © / 1956

The attempt 1s made to determine: the point of time of the creation of osecll-
lations in the autogencrsior, the velue of the inttial emplitude of sell-oge
cillation, noises in the autosenerator until oseillations begin, as well as

the possibility of diminishing the average delay of the high frequency impulae
and of reducing the "scattering® of delays. In sutogenerators the process for
the determination of osciilations can be represenicd by four stazese In the
Tirst two stages super-hi-h-frenuency nenstationary processes are rendered

wore difficult by larpe angles of the passage of electrons, bdecause volteges

at tube electrodes zrc low, In this case the excitation of the oscillation does
not oceur ot the end of the first stage, bdut only afiter the engles of the passage
of glectrons have sdjnated themselves, and this tskes place in accordance with
the phase equilibrium in the eutogenerntor. The increase of the working [ree
nuency of the aulorenermtor {in the case of & constant steepness of front of
the feeding impulze) leads to the iritinl conditions of self-oscillation being
deternined mainly by the noises of the partisl effect beginning from & cerdain
frecuency onwarda. Theoretlcale and test dats are in agreement: The initial
applitude of self-osecillations is determined by pre-cscillation nolses of the

nadiotechnika, 11, fase. O, HE=(3 {1356} { 2 PAE - 1315
partial effeoct and is of the order of a millivolt; the initiasl amplitude of
free oscillations receives not more than 4«4 wV, and the free oscillations at
the beginning of the creation of self-oseillations practically fade out. if
the beck~ooupling for the excitation of oscillations with en anode veltage in
the impulse = 1000 ¥ is an optimin, eelf-omeillations are prodaced at an
anode veltage of about 150=245C V. The end of the {iret stage in connection
with the determination of osecillations corresponds to an anode voltage of
40«42 V., 7ables for variocus anode voltages were set up both with back-coupling
in action and also with backe-coupling out of action. By mesns of a test
GONORQFBXITG theasis was confirmed concerning the existence and order of
megndtide of the frontal scattering of the high frequency ispulse in those
ceses in which the initial conditions of the excitation of aself-osciliations
are determined by fluctuations.
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GUBTACY USUR / PYYsics taRD 1 /3 Ph - 1311
AUTHOR ROROEGVIC, Lk,
TITLE The Computetion of Parasitic Csapacities on ihe Ocrasion of the
Hountlng of & Redio aAnparatus from 2rinted Llements,
VBRIODPICAL  Radiotechnika, 11, fasc. 8, G470 {1956)
Issued: 9 / 1956  reviewed: 10 / 1056

"he application of prirted schemes in the production of radio apparatus is one
of the best weys that load to the rechanization and automatizatien of the
nounting of radiotechnologiocal produces. in the present work methods sre de-
seribed by weans of which it is 2ossible to carry out the computation of para-
sitic capacities between printed conductors for the most typieal configurations.
ilso the formula for the computation of capacities between the printed conduc-
tor and the apparatus body is deseriled. For the setting up of the formulae the
method of oonformal representation is employed. Two concentric lincs are taken
as a basls the capacity of which per unit of length i3 known and which may be
expressed by the formulat ¢ = 28 €

1o S

R
1
where R1 and Ré are the radii of the exterior and of the interior conductor ree-

speetively. For purposes of the examination it is musumed that the thickness of
the conductor is smaller by a multiple than ita lenyth. If these eonditions are
satiofied, all charscteristic configurations of the conductors can be con=
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formally tranaformed intc concentric linea with the help of elliptie functions.
(mee the formula for conformal representation and tie formula for the capacity
of the concentric line iz krown, it is possible to obtain the formula for the
capacity of the conductors of the various configurations,

At first the capacity between parallel printed conductors of equal breadth ln-
cated on ona side of the insulating nlate is investicated. The latter ave lo=
cated on the plane w and are conwveyed on to the concentric line on the plane =
by means of & conformal representation. This is done according to the formula:

in g .
ln 2 4 K ,
where Sn is the elliptic sine and In is B = x T The quantities K and X' ave

’

= 0n { K

completely elliptic integrals. If we denote %, = G1 we obtain

C= 6,85 G p¥/m ]

if the conduetor and the conducting plane diff'er considerably in breadth, we
obtain:
C = 17,7¢ G,

Hext, the capacity‘between parallel printed conductors is investigated which
lie, one beneath the other, on different sides of ths insulating plane. For
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vhere § a is the relative dislectricity conztent of the plate.

Yor the second cmse {with consideredbly differing breadth) one obising

- =
" Lp??jmj
ey 7
For the caprelty between printed conductor and apparatus body one obtains, if
the nearest wall of the apparatus body 1 vertical to the plate:
C= 17,72 54 L pi’/’m]

andg if the wall is parallel to the plate it is negessary to put the diclee-
tricity comstant of air, i.e. = 1, fer & .
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SUTHOR ADLIXOWHKIT, Aot
TITLL ‘e Transition (Generator as & hevice with Back«Coupling,
PERICODIN kadiotechnika, 1;, fasce G, T1=73 {1858)

issued: 9 / 1956 roviewed: 10 [/ 1956

The basic characteristic of the penthode in connecticn with transitron oper-
ation is a curve which represents the dependence of the current of the second
grid on the voltsge of the third grid, In the case of & reduced anode volbtage
this characteristic has a declining branch which is utilized in the transitron
schemnes.

in the case of such an operation, the pointes: third grid - cathode are counted
as tube "input" which has the control voltage. As "output', where the econtrol
eurrent flows, the peints are: second grid ~ cathode. in equivalent schene of
the tube for trunsitron overation umey take the form of an active four-pole with
a current generator. The resulis obtained will differ from those obtainad with
an ordinary tube uscd in the same way mainly by the nerative rire and, %o a
amall extent, by other values of interelectrode conductivitivs. The transitron
scheme with a common third grid and also with a common second grid rmust have a
negative initirl conductivity. This mskes it »ossible to construct autogensrators
which utilize negative conduetivities.

The most widee~spread are transitron generators with & common cathode and an

artificially fitsed extorior back~coupling by which the tvbe receives a negativo

Radiotechnika, 11, fasc. &, T1e73 (195G canp 2 /2 Pa - 1712
£

conductivity from the input side. - 4 rrula is set up for the detalled in-
vestigation of the influence exercised by various factors ou the stability of
the generator. The caepacity between the J. grid and the cathode is not high
because the two first grids produce a screening effect. Here there sre two
extreme cases: That of frequencies of more than soveral ke and that of low
frequencies at a not very nigh capacity C. In the former case the effect pro-
ducec by the reactive compenent of input conductivity is equivalent to the
effeet produced by the low capacity U, (third grid - cathode), and is inde-
pondent of the mode of operaticn of the tube. This gives proof of a great
stability of the frequency and of the impossibility of contrelling frequency
by means of the tube. In the latter case the negative active cowmponent di-
minishes crnsiderably, which renderes self-excitation difficult. Bat, if the
iatter nevertheless occurs, frequency stability yet remains low. It is poo-
gible, by modifying the operation of the fube to control the frequency of
vsoiilations. It 3o therefore necessary, in the latter case, to increase
capacitics in order té6 obtein coaditions that are cheracteristic of the
former case.
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AUTHOR No Author mentioned
TITLE MNew Books.
PERIODICAL  Radioteohnika, 11, fasc. 8, 79-80 (1956)
Issued: 9 / 1956 reviewed: 10 / 1956

The successes attained by electrovacuum technology. Under the editorship of
GeAsTJAGUHOW. Gosenergoisdat. l.-L. 19956, 296 pages, price 10.25 roubles.
srkicles containing a survey of various electrovacuum devices. Types and come
putation methods are deseribed, propertics end physical phenomena are
mentioned,

He Ao KAPZCOW. Zlectronics. Second enlerged edition. Stabte Publishing House for
technicel and theoretical litersturo. H., 1256, 459 pages, price 14,15 roublesn.

{Fhysical bases of radidechnical electronics). Problems deait with are: the
technology and production of electron- and ion apparatus in~so~{ar as this 1is
necessary in order to be able to understand physical processes. Some knowledge
sf physics end quantun mechanics is nceessary.

¥ eO0BUKLER, T.N.WALJABY and JU.T.RABINOWIC. :ounting of radio apparstus. Gose~
nergoisdat, MHe~L., 1956, 312 pages, price 11 roubles. Hounting of various
glements, building groups and entire radio plants. Control methods for mounting
and checking. Haterial and tools for mounting and assembly.

Collection cf works of the Leningrad klectrotechnical Institute for Communi-

Radiotechnika, 11, fasc. 8, T9~80 (1956) CARD 2 /3 Ph - 1314

cation. Swjiasisdat, ¥. 1955, 170 pages. Free of charge.

1.7 ZDANOW: "On the guestion of the formation of nodes in municipal telephone

lines". ‘

B BELJACKA: ¥“The analysis method of the stability of linear electric systems”.

0. A«3UBOLIJOW: “The structural principles of the electron-automatic telephone
exchanger". ’

E.H. LEBEDEW: "On the computation of amplitude correctors".

E % RYZKOW : "On the question of the reflection of long redio waves of the
ionosphere".,

A S.YRADIN and W.A.OLERDSKIJ: "On the frequency characteristic of the aireraft
splder-antenna.”

Wele CHAZKELEWIC: "Cascade modulation, its application and method of computation”.

VeS.PALSCEKO%: "Input chains in television receivers".

A.M.SAJESDNYJ and N.N.PAWLOW: "Some questions connected with the measuring of
nonlinear distortions.”

HeBoROMAKOUWSKIJ:"The determination of the set characteristiec in the electric
cireuit which is switched on to a pericdic voltage snd is ex~
pressed by a partly steady function."

A F.CAHEILO“. "The application of the method of epproximative iteratione by
PICCARD for the integration of some egquations of mathematical

physiocs.”
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radiotechnika, 11, fasc.8, 79=50 (1956)
colleetion of %he works of the Leningrad hlectrotecunical

nications {fasc.i). Free of charge. 11956, 110 pages.
ROVANOYENIS: "Regurring fornmlas for the computalion of some elliptic inte-
grale cortaining trigonometrical functions of multiple arel".
and "Un the structurs of diagrsms of partly steady functions®.
e resistance of the multi-wire conductor”.
"The computation of the fourpole with a logarithnic frecuency
h suppress

neite
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characteristic”.
"On the application of steel ceres in chokes whie

Dele BCHAFINGS
disturbsnces”,
et as BUJHDI: "ne determination of aduissidle irregularities of the fre-
quency characteristic of the 4§ full extinction

iu high frequency telephorne channels

and Vede ULEIDEEII: " The methed of the general solution of the task
conserning the aateina effoct of the Feeder which 1o formed

mesTy on the recelver input.®
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AUTHOR TROICKIT, V.l
PITLE The Propagation of Ultrashort vaves at Great Distances 3eyond
the forizon.
FORIODICAL  Radiotechnika, 11, fasce 5, 3=20
- 7 1087 : y
issued: 6 / 1956  revicwed:

Here the tropospheric propagation of ultrashort waves is studied under the
assumption that phenomenon is due to laminary sad tuibulent propertics of £ .
ifter corresponding experimental data had been collscted it bhecanme claax
that, besides lrregular “vollage Juups" of the field of uwitrashoxrt waves ail
great distances (beyond dircet visibility) there exists in gquite s regular
manne:r & certain end rather constant level of the field strengih, Though
this level is low, it surpasses many times the level predicted by the dife
fraction theory. The theories of the scattexring of ultrashort waves assumed
the atmosphere 4o be homogeneous snd isoivopic, but neither is the case. The
atmosphere is anisotropic even in low altitudes with respeot to inhonmoge-
neitivs of € . In the case of the small angles of irradiation ogcurring in
practice the vertical inhomogeneiticy play the moot Importent part in cone-
nection with the propagation of ultrashort waves over long distances. The
pulsations of £  are represented with the help of chance functions. Tyere

follovz the determination of the aversge field stirensth which is produced
hy the inhonogeneltles beyond direct visibility. The field strength depends
only little on the wave length and also nnly little on altitude. The latter

, . o N R w . 9
tndictechnika, 11, fasc, 5, %=20 (124%6) CARD 2 Py oe 1315

is the case particularly for long distances.
gn the stability of field strength: The totanl field is created by the

superposition of very many waves with chaotically changing phasec. The

amplitude of the total {ield then obeys LIGHEYE distribution. The "period

of solidification” is progvortional to the wave length and inversely proportional
to drive velocity and the distance up to the peint of reception.

On the distortions of the sipgnal: The sverage value of the field strength of

the reflected wave depends only little on frequency, but on the occasion of the
transmission of the signal distortions nevertheless occur. The principal dis-
tortions are due to the fact that at the plece of reception waves with different
distortions arrive. Besides, the theorem of JULMUCOROV-OBUGHOV holds good only
for the average values of £ . The distortions connected with rapid
vgolidification” need not play an laportant part.

CoMParison of the results obtained with experimental data: The experimental

data ooncerning the field strength of ultrashort waves and their dependence on
sltitude agree well with theoretical dependence.

In the appendix the inhomogeneities of the dieleectricity constant of ithe
earth~near stratum of air are digocussad.

IRSTITUTION:
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TALZDNYI, Aeile

The Method of Harmonic Synthesis and its Spplication to the
Problems of Tadiotschnology.

Radiotechnika, 311, fasc.h, 44-55 (1956)

iasued: 6 / 1950  reviewed: 10/ 1956

1 0 . C z 0] -+ s Y : r
Yhe harmonic sybhesis is the opposite of harmonic analysis and
the following: Civen are &%

b

e arbitrary coefficlents o ond By, of

{4 cos kx + ¥ oin kx) and reguired is the
£y
which revraserts this polynomial on wn unlinited domain. The

properties of the funetion £{x) =ust be named in each cuse. The earrye

of harnmonic analysio is based upon the following: f{x} must contain

sle steady varishle sand be better sultod Tor computations and_snalytical

ations than the trigononetric sum. In the functlonal 7 = Lv{x}j
{where is called moduiatin:s function and v initial funciion) sin x or cos X
is chosen as initial {function. “he modulating Tunction must be seleeted in such
5 menner that it reproduces the properties of the coefficients of the poly-
nomial. Thus, the nodulating funetion (%) mmst be determined from the assumed
coefficients of %the harnonic pelynonisl. some auxiliary theorcus are discussed.
jecause of the y»orcsible trsnsition {rom a hermonic polynomial to & trigonometric
sower polyncmial it is possible to pasg over %o s compesed periodic function. By
meens of the methed deoseribod sn ensuntion of the curve to be synthetized may be

Badiotechnika, 11, fasc.5, 44=5% (1956) ; 2 va e 1316

obtained in closed form with respect to a steady variable. The specialities and
possibilities of the essentially numerical method are demonsirated.

an the cccasion of the computation of trensition precesses by the method of hare
monic synthesis the compliested nature of the system is of no importance if %the
irecuency characteristies are known. The fregquency characteristics mey also be
given graphically or in tables,

As an example the determination of the equaiion of the curve of the zut;ut voltage
of an elementary NCecircuit is studied at the inpul of whieh a pericdic "rectane
gular’ voltage is connected.

Next, the computation of the choracteristic of & nonlinear element from an
agsuned form of the transformation is discussed. The period of the vrimaxy
ocscillation and the FOURISR coefficients of the cutput oscillation are known.
Required is the modulating function, i.e. the coefficients of the trigononetric
powsr polynomials

in appendix contains fermulae for the computation of the coeffielents of the
trigonometric power polynomisl and & harmonic polynomial.

IRSPITUTION:
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uxperiments in Connection with the ‘nrichnment of Helium with the

isotope He- .

durn.ckspel teor.fis, 30, fasc. 5, B50~854 {1956}

Issued: B / 1956  reviewed: ¢ / 1956

The winm of thie work which was begun in 1949 end was frecuently interrunted
was the constructiop of sufliciently productive devices for the purpose of wine
ning the isotche ? / from o mixture with Fe% and ite purification from ned.

The first uev;oe consisted of o DEVAD vessel with
1iquic helium (E,jOF ¢rom which the He- ig obiained. It permits enrichument up
to 7,27, f.e. by the 1u3-f01d, which is, however, not enough. Besides, the device
does not work continuously. #ith another device which w?rks continuously, the
heliuz is introduced under stmoespheric pressure. The He was led ofT through a
filter in form of a superliquid flow for the purpose of enrichtment by thermo-
osimosis. Besides, the gas curiched by He’ was led off by meaens of rectification
on the tube. The helium is in sn exterior LIWAR vessel under atmospheric presnure
und is, according to neceesity, replenished from a liquifier. The device is dee~
seridbed in detail on the basis of a arawing. an the interigr of the DERAL vessel
temperature was kept on a level gf from 1,9 - 2% ¥, The He” was comnletely re-
mave% within the limits of error, and the enriohment coefficient ney be put at
2,105,

Vurn.ef vel teor.Tis, 3, fasc.5, 050-854 (1956) CaRD 2 / 2 Piow 1317
Nstimatxﬁn of the efficienfoy of separation methodg: it first theoretical delibe
erations concerning the estimation of the separating coefficisnt of Bm” in the
case of superliiquid infiltration are discussed. In the case of a length of {iltser
of 1 = 5 ¢m one obtains the following values for the senara*iné coefficient A:C
at 1,3°% 2 4 = 10%, at 1, 62 4 = 0.10%, at 2,0° ¥ & = 6,107 and st 2,1 4 = 5.109,
which meang that at ~ 2° ¥ the separation coefficiont ig largest, In practice the
separation cocfficient is lower because of interruptions of the process with oone
tinued diffusion whilst the superliquid flow ceases, and becsuse of imperfecinasss
in the filter. The enrichiment caused by thermoosmosis cannot continue up fo any
degree of concentration, Therefore the enrichment of mixtures beyond 19 lie’/ and
the purification from He' is best carried out by means of rectifioations 43 a re-
sult of these deliberations the volume of experimental work could be consideradbly
reduced in connection with the construction of conceutration plants,

In conclusion the goncentration device was disoussed on the basis of & drawing.
Its mode of operstion is sinmilar to that of previous devices, but the rectifioa-~
tion column was considerably inoreased and reetiflc&tion mainiy took place in
this rectification column.

¥STITUTION: Institute for Physicel Problems of the icedemy of Science in the
U35R.
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AUTHOR CAVATLOY, Bele, LAZAREVA, L.5.
[N o ~r -
TITLL The Yields of Photoneutrons of Hedium and Heavy Huclel.
WIRT

BERIONICAT  Zurne.eksp.i teor.fis, 30, fasc.d, §55-061 {1956)
Issued: 0 [/ 1956  reviewed: § / 1956

The yield of photoneutrons at various maximum energies of { ~-bremestrahlung from

the threshold value of reaetion { Jﬂrﬂ = Gy ap to 8 ® 27 weV for Cu,7Zn,Cd4,Jd,
M P vr 0

Ty sy’ ,Th, U was measured. Thece measursments were carried oubt with the gyne
ehrotron of the ienl Iustitute of the Academy of Jeolence {for 30 HeV), which
furnishes 150 § «momenta of 20 M sec duration each per second. The samples %o be
jrradicted were Tized in the senter of & paraffin block and the slowed down
photoneutrons were reglaetered at ywertain intervals of time between the f“-mcmenta
by means of an lonization chamber filled with 2F,. The curves sbtained for the
photoneutrdn yield are {llustrated by diagreme. From the integral curves of the
neutron yield it is possible to compute the oross sections of ithe photonsutrone
o, Tor giffevent energies of the [ -guanta. The following cheracteristic values

of the obizined eross sccbicn curves sre shown in & tuble: cross seciion 6n nex

in the maximum, the energy & corresponding to the maximum oross saction,

‘on max
the half widih of ithe curve, and the total cross sectlon. The total cross seetlions
ond the cross sections in the maximum increese in & similar manner with growing

1 J
2 ~2' %Y, in rough approximation the fotrl crose section, which i3 expressed in

Vv
Curieekssel teor,fis, 30, fasc.9, 855861 (1956} ¢snp 2 /2

LeV barn, is connected up to 27 WeV :ith the maximum cross section (in
o

a A
the relation L g ~ gg
o) pe}

n
The sheorption cross sections of ;‘~au&nta: For nuclei w
moasured photoncutren cross sectlons are U“(E)"Gﬁj’,n)

as

+ 30 L yIn) + ceae & g r(:)n(). Here B{i) denotes the aversge number of neuwtrons
emitted by the nucleus at the execitetion energy E. After computation {by means of
the sbatistioal theory) of the relative probabilities ( Isn)y (7420}, «oo and of
A(x) at aifferent excitation energles, the curves of the absorption cross sectione
¢ p(u) of the [ -quanta are obtained, The relative yields of the reaction which
were experimentally measured sor various isotopes agree well with theoretical
values. The threshold velues of the photoneutronic reactions which are rossible a
excitation energies of up to 27 MeV are shown in a table. At energiss of move
than 30 HeV the cross sections d° have a Roticeable size, If the absorption of

-~guanta is based on a dipole~like mechanism, o qualitative agreement of ex=
perimental &nd theoretical results is obtained. Tha qualitative comparison
makes it necessary to measure neutron yields at higher cnergies. This work is
vest garried cut with sonochromatization of measuring.

D
n nax

{HITITUTIOH: Physical institute oD, H.LEBuDEY® of the Academy of Science in the
UO5he
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LUTHOR ACHIEZYR, AJLe, POLOVIN, Z.V.
PLITLkE On the Theory of the Wavelike Hotion of an Ilectiron Plasma.
P IODTCAL  Zurn.eksp.i teor.fis, 30, fasc. 5, 9195~928 {(1956)
Issued: & / 1956 reviewed: 9 / 1956

This work deals with a general investigation of the nonlinecar wavelike motions
of an electron plasma at any velocities of the electrons. On this oocasion
temperature effects are not tazken into account, i.e. the temperabure of the
plasma is put equal to zero. Under these conditions the state of ithe plasma
cannot be characterized by a distribution function but by the electron density,
which depends on the coordinates and on time. Some conclusions also relate to
the fant that the plasma is in an exterior magretic field. S >

For an infinitely extended plasma at first the basic ecuations fezr & and i,

the density n and velocity v of the elcctrons are written down. lere those
motions of electrons are investigated in which all the variable guantities

. 3 1. Ry . 2 '- )".
ocourring in tng§§ basic equ&t%pns do not depend separately on r and t, but on

the combination ir - Vt. Here i is a constant vector and V a certain constant.
7hese basic equations are at first applied to enall oscillations eof the plases
and cen he solved by successive approx tion. The longitudinzl and transversal
oscillabions are de=coupled in first spproximation, but in the following approx-
imationa they ave coupled. Thus, inharmonic oscillations are obiained,

¥ext, the longitudinal ogeillations ere investigated in a plasma withoul any
restriction to small amplitudes of oscillations. The period of the longitudinal

v
surt.ckspel teorsfis, 30, fesc. b, 515-028 (1?56} CARD 2 / 2 A oe 131G
oscillations depends on the veloeidy amplitude v . The most simple cases are
m
limiting cag of larpe and omall veloeity amplitudes. In the case of average
£ ol Yo £ o T

>
u, T o= t - ir/V znd the veloclty period can be axpresmed by elliptic functions.
1

Transversal ogeillations: In the cuse of purely transversal oscillations the
electrons move along closed orbits end only waves with circular polarization
are possible. In the case of small amplitudes trunsversal linearly nolarized
cscillations occur. The magnetic field i is parallel to the momentum of the
electron. lext, nearly transversal oscillations are studied in which the orbits
of ¢lectrons are nearly circular.

The investigation of the general case of coupled transversally longitudinal
oscillations is a very difficuit problem which can be solved only in some
limiting cases as e.g. if B = V/o and § ~ 1 are large. The cases § »> 1,

P ~1 and the case of high energies with arbitrary B are investigated individue
ally.

Physical~technical Institute of the academy of Geience of the
Ukkainian 380
state University of Charkov.
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caxd 1/ 2
ngrv-;L :
gn the Theory of Iyperons.
Zurn.eksos.i teow.fis, 30, fasce. 5, 9571933 (1956)
Issued 2 / 1956 reviewsd % / 1956

lere the nucleon ic consldered as » aystem of two Lypotheiical particles
{("meparticles”) which are in interaction thzough a ficld of forece X . This
mOuei is distinguished from the hydroﬂmn aton Ly the faet that the Tield of
force 1s not COUL ﬂL~liLe and aiffers alse from previously studied potentials
‘L«nﬁuzuuotuublal uvc.:. This fisld X could have a potentinl

iry

- ¢ 3"/" ’ ; . P S 5
ir) = = (Wa/y 2 e =7 snd could satisfy the eguetion

o

wd At e o
({7 = Vo mvf\/x-”o}‘ Y = o= dred (x x)e lere r denctes the ¢istance from the

gource, 4 = the Y-ch » of the zource, A.» s oeytain nositive constant
Melementary ‘engﬁﬁ“. srom the physical aoint of vicw it must be peinted out
that there iz no free | ~field without sources. The quantization of the above
equation cen produce no abate with o certain four momentum but only states with

certain four moment. asbove all, no sbetionary atates with a certain energy

Lo this eguabion. Therefore it is also not yaga,bin to detect

poosibly existing particles of the X =field with counterz, wilson chambers
gtc. ‘ne wbove I sotential can be considered either as a Lour_h componant of &
four vector or as a scalar or sseudoscalar; the first possibility is of greateyr
interest.

1 yen

iﬁrn.eksg.i toor.£i8,30, Fas8C.1y351=50 3 (1956) cany 2 /2
Yext, the field equation is g;vnn on which occasion the spin of these nypothe—
tical partlclea is nublectu&, heae perticles are agoumed to have the same
mass m, a Y -charge, and & meson charge V= g/ /2 { ¢ - meson charge of the
nicleon as a waole) Interaction with the clectromagredic fielld is neglected.
liext, the field equation for the nonrelakivistic part is specialized. Tith an

e ~1077 SO0 only nueclesns of the type “\m»/*;-atoms are possible because of
a“fe N <1/2, The bdinding energy of this system would amount to & = 490 ¥eV and
A = 0,8.107 4 em. Tye above conditions, contrary to .. iARECY, Doul.hkad.
ﬁduw, 101, 51 {1553) lead to a"dissoclation” of nucleons at erergies of wmore
than 45C eV, on which occasion the m=p narticles would be found among the heavy
nesoq~ with ~ 140C m e The diQQOCiaiiGﬂ level ia above the mass of the hyperon

, {ite mass is ~2570 m_, its excitation energy A 360 HeV)., The excited staten
of the nucleon can be coﬁputed only numerieally in thig model. Only couplad
states with 1 = 0 (1 - orbital momentum) and different main quantum numbers n
are pessible. noparently there exist only few (3-4) such states. The selection
rules connected with interaction with the meson field may possibly facilitate
an explanation of the rather long 1ife of the hyperons. If the spin of the
meparticles is taken into uccouzt, an analogous if somewhatl more conplicated
deliberation is possible.

UUTITUTION: Phyeical Institute of the Polish .cademy of Secience.
Speslan University "3.BuRUTY VROCLAV (Breslau)
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GaSR /O PHYSICS crmn v /2
VDOVIN, JU.de

The txcitation of "Muclear 3tars" Ly [-uanta.
Zurn.eksued teor.fis,30, fasc.H, 355-557 {1956)
Insued: & / 1956 reviewed: 9 21956

Here o peculiar mechanism of such arn excitation iz invastizated, in which the
quantum produces a virtusl nccon nalr at a laree distance from the nucleus, whieh
in thei absorbsd by the same nucleus and excites a miar'. ill tiis refexrs to the
domain of high energics W D) M{ W - frequency of the quantum, M - rest pass of
the meson). The method used in the previous work by JUeha THOVIN, urn.ckspel teors
fis, 30, 762 (1956) is suited also for the present case, ie.ts tha cross scction

can be delermined by means of the matrix element of the radiation transition.

The nuoloua is sesumed %0 bhe "absolutely black™ with respect o pions, und the
result is generalized for semitransparent nuclel. The expression for the matrix
elenent is sxplicitly given, as slso the cross sections of thie process. The law
of conservation @ = ;1 + G, is used becsuse, in the case of the process studied,
as wall as on the occasion of the production of a free pion peir, npesons are
created mainly at great distances re¢3)> x> %/ f from the nucleus.

pany sy + s .
PR N B . “ p o “
ith logarithmic accuracy we obtain ¢ = {e“37/12). 1n (W fwYy | BJd. with

*h
.%‘:. . and

; / S . v 5 P . ~ o B ., , ’
% a0/ > in MR there follows herefrom ¢ = (E‘H‘;q)lngu)f}b\4

’

5 5
with F = 1 0 = ;e“R“)ln(H)//¢). In this case the cross section growe logarithe

v
. " o . , L
Zurn.eksy.

i

teor.fiv, 50, fusc.5, 00095 5 TANE ; PA - 17321

mically with the energy of the & =quenta. The tha is, however, due to

us
the domain of large angles bdelween the monenta peaons and r ~quanta, and
e

2
within this domain it may be forbidden to neplect the "fornm Tacter” 7. The
eross section of the process with R>> 1/4  anounts to

g = ’e292f12\ Llr”h 2 2 2) e i ? e g2 )] In this case the
=L Ry / Ry v i’;maxf//u' Enax /‘\/’t + S aax o It G Gase S
eroas section therefore does not depend on the energy of thegﬂ ~quantun. The
oross section obtained is identical with the total cross sec ion feor the pro=
quetion of a free pion uair. The influence exercised by the "form factexr” of the
nion can be determined by comparing theoretical conelusions with experimental
data. The results cbitained can be generalized if a senitransparent nucleus is
agsumed, the corresponding cross section Lg given. Integration can, however,
not be carvied out in a general form in itils case. apart from thoss studied
here, a number of cther processes fov the production of nuclear "stars" by
means of | -quanta is possible. In visw of the faot, however, that, in the
case of the above described prooess a domein that is large ag ageinst the di-
mengsions of the nucleus plays the effective part, the process studied ie
prebably the most important at high energlescd >>/u.
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/ FHYSICH cixd 1 /2
LDAKOVA, NoPF.
The Yemperature Iopendence of Viscosity on Liquified Xitrogen
with Density being Constant.
PRRIOVICAL  Zurn.eksp.i teor.fis, 31, fasc. 1, 1417 {1956)
Issued: § / 1956 reviewed: ¢ / 1956

The present work extends the investigation of this temperature dependence to a
voluminous xange of values of the denslty of the liguid comprising volues range
ing from near triple peoint up ito the criticel pointe. is a test object liquid
nltreges was used, lees o sincie nonpolur ligquid, The systematic and thorough
study of theso substances is interesting with respect to the setting up of a
thoory of the liguid state of natter.

Measuring metliod and apparstus: For theae investigetions the viscosineter dew
signed by Dol V.RKIN and X,5.RUDANKO, “urn.eksp.i teor.fis, 20, $23% 35%) and
produced by the laboratory tor low temperstures of the Physical-Yechnicsl Lne
stitute of ihe icudemy of Lelence was unsed, The viscosity coefficient of thne
liguid nitroegen was measured by the relative method. dhe liguid nbtrogen was
distilled Vefore cendensation in the viscosimeter.

Test results are illustrated by means of & diasram. On this sccasion the values
of the viscosity are represented as functions of tumperature. secording to
VEERKIN and LUDINND the temperature coefficient of tho viscosity of ir and He
changes its sign when passing through the density dcmzin near oriticel
density, whick was enperimentally confirmed on this occecaaion. Aowever, the
character of the temperature dependence of the viscoaity of lieuid nitrogen

v .
Zurneeksp, i teor.iis, 31, fasesl, 14~17 (1358) ¢canp 2 / 2 PA - 1322
does not change near eritical Censity, but at ubout the double value of eriticasl
dengity. In liguid nitrogen there sre two domains with different characters of
the temperature dependence of viscosity. with Censities o > & @ (Qk Lere dee-
notes the density &t the eriticel point) ite viscosity decrcases with riging
temperature (like in the case of liquids), but with ¢ < 2 ¢, Vviscosity in-
creases with rising tesmperature (like in the case of gases. In the case of a
density of ¢ = (,60 (g ~ 2 gw) viscosity does not depend on temperature. In a2
diagram {abscissae-density ¢, ordinates-viscosity M) the family of viscosity
isotlicrmes is represented. In the case of liguid nitropen all isothermus inter=
sect at ¢ ~2 4. Aty 3 046 gfem? ~2y it is true {(with liquid nitrogen)

Y Fy 2 & - P
that M= Ae RV pis exponential law holds good up to temperstures near 7. .
in the case of liguid nitrogen it is true that with , < 20, (83/31)e <0
and with ¢ » 2¢, 12¢/dT) > 0. This change of the character of teuperature

14

dependence is probably due %o a change of the mechanism of visaosity.

IRSPITUTION: Stute University of CHAR'TKOV
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HOVIZ-ROMANOV, AeDoe, VARASIN, VeRa, LIRS, Helie
the Antiferromagnetism of the Dehydrated Sulphates of

P
Mol v

durn. ekesr
Issued:

samples: lagnetic sasceptibility is ”*asur“ i ne elilsl method
ST dhuurntu& devulopuu by BUlEVIE AUV an e nis apparatus
13 guited for ne: i@ within the tenpersiure range of 1<~,V “he Tonperature was
measured by sesns of a copper-constantan theraoccouple, bNuscepiibility was moasured
at different values of field strenglh {rom 3'0~25 oooersted. Al : lag eXe-
anined were won by slininating water [rom the covresponding ecryste

deasuring reg The magnelic susceptihility of nl LG 2 Led sulrhates was
atures of Trom 1% to 3 ’ Fer the wol - susceptibiiity of
Lctivei wag found. «1l these threse

centibility at the JULIDY tenperature

Y R ;
Lroand 1He5 A Tor Uoni & atures
s

that are cnnsldcrablg nighe hen CURIH-tenverature the (
{ = L/(T + @) holds good fow all oulyuutgm. “he sugLe;u4u1¢4ty 0

creases noticeably al temneratures below 200 X, and it diminishes
siderably ot 7~ 350 K. Verious differences as ageinst the

rointed
u#n.utr : s Pesl, and 3-:5{ pasa over iodo

"wtiferrom&raetic state at the temperstures 7.1 and .
@1“ Wreak of the cuxve ol thrhe temperature dependence of tlhe magnetic

bitity of Cw i und bthe course taken by the curve telow 5% i mey he

&xpl&incd by the fact that below this femperature hall of the wagnetic copperx
ions arranges itself antifervomsgnetically, The other balf of the icns romains
unarranged and is responsible for the increase of susceptitility,

The temperature dependence of the magnetic susceptidility of Voouq deviates

considerakly frowm ithe CULIL-¥TISH rule at low temperatures in the paramagnetic
domain, and diminishes with sbnormal rapidity in the antiferromagnetic domain.
mhxs is explained qualitatively by the splitting up of the main level of the

co*" ion by the erystsl {iecld.
ln the range of temperature of from 14 to ;4 K the magnetic susceptibility of
the X ;ioof which ig in %the antiferromsgnetic state devends quadratiocally on
Fhe
temperature.
TESTITUTION: Alle-Soviet Scilentific Research Institute for Physical-Technical
and Radiotechnological Heasurements.
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SURIECT SR /T & Al : Pa = 1324
JUTLOR PO AN i
TITLL The uoefflcxent of the Upatial abscrption of the Second ound and
ghv Viscosity of the lLormal Component of lelium il up to 4,839 K.
(JUDICAL uurn.exﬁp.l teor.fis, 71, fasc. 1 J1-)6 (1956}

Tasuved: 9 / 1934  reviewed: 10 / 1y ,
iere the measurements of a previous work {'.r,hlh@?‘ﬁ?&, Jurneekay.i teox.fis,
25+ 235 (1353) are continued up te 0,637 # by means of tho method previcusly
worked out. Furthermore, the vaiu“s and the cource of tempexature of the kinetis
ecefficlents from 1 to 1,:° ¢ were improved by exact measuring.
lesauring method: | e¢‘uriv* was earried out ss before in coylindriesl glass ree-
‘nnatcrq by investipgating tho width of the rezonsnce curves in the standing
=ves at tqe frequerv 25 e and 4 ke, Three resonators of different sizes
weve used, the temperatures bvelow 1° I were ttalner by evacunting the helium
gapors by means of two pumps connected in series. The lowost teﬁeerature atiained
in the course of these exrerimenic gorresnonds to tr@ velceity of the second seund
m/sec,
_“mﬁumum“y": The tests corricd out ai temperstures of up to o Sja i concerning
ue absorution of scuerﬁ "nund 3 eonf{irn the corroctneaos of the theory
foveloped by [aleliDu e CUALATHIRGY, furme.eksp. 1 teor.fis. 1%, 637,
; 63y dbice JU, 247 {10u0Y, inig 22 fe21 L1052,
aepecnent wibh the theory the gsatial absorption of the second sound ine
sharply alzo belov 1° & with diminishins temperature; in this ceomnection

v .
Tuineoksp.i teor.fis, 3%, fasc.l, ile3il 35 VNN T A Ph o= 1324

the losmes caused by the heat conductiv are lerrser by one order
¢f magnitude than the viscous lodses.

“he visgoalty of the newsl component of the He I grows below 19 & with grest
rapi' ty if temperature is recuced. The values of viscosity are, &z repards abe
clute magnitude, identical with the measuring results obtained Ly the method
of rotating eylinders LY o JellLi¥¥ila und hoCotULLING-ULLLLT, GanadeJeThya. 33,

420, 1855, uOdGVef & connideraeble difference compared with the results obe
tained by S AHDRCHIZAZVILT and other authers by the method of the cseillating
disk is notioed.

The quantity which ie analogous to the Leat conduetivity coefficient inereases
in le 11 consideradly with diminishing temporature, on which occasion it changes

o

: R o . PR 2 " -
in the inbterval $,83 = 14,2170 £ frem 1,2.107° 85 2,7.107° kal/rrad cm.see.

STITUPION: Institute for Thysical Froblems of the rendemy of Hecierce in the

RSk,
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EREA R 1:;s‘"z‘. / PHYSION C&RD 1/ 2 A - 1325
AUTHOR ALASOVA, Bo¥a, SaRVIH, JU.V.
) e Structure of the Intnrmodiary 3tate of Semiconductors.
Hurn.e~s od teor.f;s, 31, fase. 4u-'q (1956)
Tsgued: & / 1956  reviewed: 1 56

The to“og 17 of 3= and n domoins on tne ﬁurface of %in sanmples was investi-
cated for variouﬂ values '] of the relative content of the normal phase. On
this oceasion partieunlarly the gualitative peculiarities of the real structure
with stable, equilibrium-iike character were clearad up, in order to compare
tnen with the results cohtained by theoreticsl works, in which only the thermo-
dynamic egquilibrium was as suned.
Invg§t1g§tigpﬁggﬁa¥ga; The form of the n-domains was 1nvest1“atcd by applying
(anraying during the test) of n fine fer¥emagnetic powder {in this case z
nowder of zrouné rnerticles with ~ 1/~ dianeter) on to the surface of the supra-
aanductor. Feor this purpose a glass tube with melted-on gless filter with large
vores was introduced through the 1id of a I1nall vessel. Thoroushly dried nickel
nowder wes pubt into this Iiltexr. The aamnls wae brought into the intermediary
vtate by modification of ficld strength and temperature, whereupon a keliun
{low was blown through the filter which carried tie finest particles with it
into the JEiAD vessel, where part of thes was deposited on the surface of the
samples. The figures formed on this occasion were watched through a telsgcope
and photogranheds

esuits end conelunsions: The real structures of the intermedlury state ere cone

v 3 oo < 7a - i3z
furn.eksp.i teor.fis, 21, fasc.l, 40=44 (1996} Caip 2/ 2 Ph o= 1325

siderably more comnlicated and of more manifold character than the hithexrto
gonatructed theoretical medels, for the real struchkures are not sufficiently
squilibriun-like ané above all the eguilibrium-like structures which have the
lowest free energy must be very compliested and oust dlifer very considerably
for different samples and ¢ 1fxerpnt values of M . The quantitative computation
of experimentzl resulits ond the theoretical computstion of structures in the
case of arbitrary valuos of N is very diffioult. For quantiitative investigation
samples with a surfoce whieh enclose an acute angle with the fileld und the
cages N - 1 and "l Y0 are rmeh nore simple and opreeable. Hesides tha direct
Jetermination nf the form and the dimensions of s- and n-domains there exist,
without doubt, aloo other possibilities for the investigation of the interw
mediary atate, bub tho accurafa cuantitative interpretation of the vesults
aloo in those caces requires knowledge of the geometric conditions of tﬁe
structure of the intermediaxy state.

wte for Phyesical Froblems of the iLcademy of Selence inm
30,
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SUBIECT con /o opivecIs cann 1 S 2
AGTHOH RUZENUVEIC, LY '
TITLa volarized Feutrons from keaction {} ,n).
POLIGRICAL  fmrmecksp.d teorsfis, 31, Tasc.t, 166=1867 (1956

Issued: ¢ /1906  zevicwed: 9 / 1956
iitherto there has been nothing in literature to show that the products of the
photo disgociation of the deuteron are polarized. It is shown here that this
effect 13 due to the interference of electric and magnetio trensition. The
polarization = (ap) of the neutrons originating from reaection B(J/,n) amounta

to f = 5p(5,0, SR IETPNE 5&?;\ A )T S0y g § Sy

Here‘gz is & "metrix vector" with the componcuts

/ -\ 2 7
. 1 03 { s -3 P
, » ¢
§2 = 0 = 9 g? : 3 ‘k O ) ¢ are the
x ( j’ v 3 i s ° 33” }z
STUKGE parameters characterising the polarization of the inciding photon bundle,
and the matrix element & corresngds to the photo disscciation of a deuteron
by a ¥ squastum with the momentum X = WX (] 96/: 1) and with the polarization
veetor e, (A= 142}, On this gccasion N = ¢ = 1 in assuned. lewxt, the ewpres-
gion for S for the ayproximation of the n - p-central forces with effective
radiug zero is specielized. On this ocoasion only dipolelike transitions are $aken
into account and an unimporisant factor is omitied. 3y inserting the expression

v
urneekap.i teor.yis, 31, fanc.t, 1661/ ' JARD . z A e 1326
. . . s - AN : .y
fer G} into the peneral expresaion i he exprescion for § which anplies
in the case of an unpslarized huund J =suante ig obtained. Heaer the

§ - 2 -
threshold the maximum value of correaponds to the angle & = w/2, but if
the enerzy ¥ of the photoneuwiron’excoeds the value i, = 0,24 eV, the maxinum

= 1S

) . . : e 1/6 A=12 w1/,
vulue 517 of the polax:zatzoa‘j‘mm(g/f} i (60+N) R A 20";}

corresponds to the flying~off angle & = @m with

i & = ) ,‘]/;‘:1‘/_- ‘s!i +')1,}/6:~_(-E~—+‘—; 501101 +& 1)
81in bm &= \“/pre-/un, {" 1 tO"“ g/, Jaey oTl ~ vy 8 1/

in conclusion the generalization of the expression for ¢ for the case of &
polarised photon bundle is explicitly given.

LUTITUTICH : Physical-Tochnical Inatitute of the Academy of Seience of
the Ukrainian 53R,
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GURJZCY nean 4OPHYAI0S CARD

AUTICR PRATEIN, BeMe

TITLE A Perromagnetio Sphero in a Strong Fleld.

PERICDICAL  Turn. techn. f£is, 26, fasge. 5, 1048-1059 (1956)
Tssued: ¢ 7 1956 reviewed: 10 ) 1356

~ith strong fields there is no analybical dependence T = £{II}. For this veascn
the distribution of tho field in a fervomagnotic hHody within a ovirong negnetio
£ield can be detorminod only by means of o certein idealization of the hyote~
resis loop, The hysteresis loop of many nagnetically soft ferromagnetios, and
above all of such nmade of permalloy, differs only little from & rectungle. Zuch
an idealization of the hysterszis Ioop ia alco well culted for many megnetiocally
hard substances. Also the dependence of magnetic induotion on f£icld sérength in
the spontaneously mognetized domains of ferromagnotic crystals hes such a form.
This proves the applieability of tho ideas menﬁioned here to such eclectromagnotio
processes as take place on the ococassion of the shifting of tho boundaries of
spontunecusly nmagnetized domaine.

The mognetic induction in haro: The form of the wave front {i,0. the boundary
between the domaine 7 the vector of _magnetic induction has not yet
oy has already ohanged 1its élrect¢on respectively ocun only have the shape of a
cylindrical surface. Becaucao of the axial symmetry of the problenm thip cylindri-
czl aurface oun oaly be circular-cylindrical, Eﬁg”ggggnggggiggﬁﬁgguggj&lggﬂggggr
1v mognetized sphere. Tho condition for the rotation of tho vootor of nagnetio
induotlion is: KG + ﬁ1 + HE + Iy = ﬂﬁo flere ﬁo denoten tho extorior field soting

-
Furnetechn.fio, 20, £a00.H, 1045=10850 (1056} catdh 2 /2 TA - 1387

upen the sphere, I, - the ficld strength due to polarization of the not re-
magnetized demain, = 1, - the field strength due $o the nolarizetion of the re-

sageitized domein, T, S the £ield strength due to cddy curronte, {1 = coercitive

force.next, the field strensth due %o the polarizotion of natter and the £ield
due to the eddy curren:s arc compnted. How the equation of motion of the wave
front of re-magnetization is wri’tun down and truneformed. The process may bee
~dn with a negative value of 21 and mey continue at the expense of the
mugngtigins effect of the not re-magnetized domain {which, at the beginning of
the prcoess conpfﬁnes the entire sphere). “rerefore a supporting exterior
£1e1d is necessa - for the naintenence of a totally megnetiszed otsto in a forrow
nagnetic apberee "he dynamic characteristics of re-EQQneﬁggggggg are univoocal

in the case of axbitrary voluea of the parameters “a’ J (= magnetiszation of

the matter), i (= electric conduotivity of the matter} and some other pavae
moters. The ontire nagnetic moment of the sphere consists of tho magnetic
moment ', whioh is due to eddy currents and tho negnetic noment i which 48

due to the polarization of tho material of the ephere. 3Joth mements ore come
pated ord diccucned.

TUGPITUTION: "oeoow st {probably = Moscew Flectrotechnical Institute)
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3 AN Yo Canb [ 2 YA oe 1528
“WCuCY, Vole

on the Average Hflective Lenpth of & Jican.

arn., techn. flw, 28, foses b, 1T0U=1093 {1956

Igsued: G 1956 peviewed: 10 / 1956

“he “average effective bean lengi Tig & ading of that Aemlﬁwhcrc (£illed
vith radiating gas) in the ce ontor ol which the same specific_fluz of radiation
casrey g exists as in an iadividuelly studied case (9). For 1 a genersl formula
is derived. 1 moy have different values at different points of the inherior svye
face of the radisting volume. in the course of tochnieul computation %ables of 1
are often usned, but the values contained therein often deviated from the values
womputed in consideration of the puramceier kpl. flere & denotos the average
coefficient of the absorption of radiation, p -~ purtisl pressure of the radiated
g88, 1 = thickness expresced in metors of the radiatis W2 Lo fnr tle
exact computation_of the heat yield by radistion the dependsunce
ef”ectlve length 1 on the produet kpl for soms f,,uJuL enges 1s heru neterminn<
spnerienl radiation on the ﬂyteriaL‘ urfece: It is found that
=%y

1 {aphere) = {=2,7 ,h)lb 151“” - X6 Leve I denches the dianeter
of the sphere and x the position of the g 's- 3G 3nint onn the zeaxis. ith
values x = U to % = 1u the expression 1 !sphe w4 - 32Tk} U is suffie

clently aceurate for technical computations.

text, formulae Tor 1 for the basie center, auy 5 oon the basis, and for o polng

en tha Iaternl surfueces of eylinders are Jivose

E&s
We‘ns of t
the t~w;gp.
§ ] S xys Lo depend , only on the geometric

i : 137 56 the pardid
r&ﬁiat»nt cae ond itz o ti : : ef ficicnt,
Some nrecticnl instructlions concerring the ceyv?m1nﬂaiov oL n some gpoeicd
cases are then piven. The formulee found are ained in G ﬁab]c, and the
curves computed by mezns of thesc {ormuls ¢ ,“. Vin o diggron.
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SUBJECT YBR[/ PRYsICs Rt 4 Fu o 1329
CAUTHOE WTBAHT, AeJhey LJUSNINDKIJ, Iole
TITLH ‘n the Computation of the Reeiprocal Capacities between Boddes
of “mell Dinensions.
FunICDIUAL Zurn. techn. fis, gé, fasce 5y 1094=1145 {(1956)
Issued: 4 / 1054 reviewed: & [/ 19455

The bhere derived formulame nake it .cssible to cempute the disturbance levele

of television sots and other sources with suffieicnt accurscy, as nlse to come
pute the parasiile couplings which may occur in some nodes of radio receiving-

1 spite of several simnli-
erimental data. it firet
pace is deelt with., Fox

C1 and C2 nay be econsidezred

or transmitiing sets. The here derived expreasions, in
fieationg, do mnot deviate by more than + 53U from exp
the reciprocal capscity. vo meb: _boaies in free s
the coupling capacity Ucoupl = ”1 is found., lere
ag ssli=capacities of ithe corre*“onding hodies h respect to the earth.
Loupling eapacity in comsideration of the chassis: The influence exercised by
the chassig is deterained here on l‘ approximatively becsuse of the sreat diffi-
culty of msccurate computation. muwlir cuﬂ&citJ is smaller than in free snace
11 a Lnauvic (of & telav1q10n~ or aﬁlo»apt; aex i°ts.

£ bodies on eaqgliug
} % whioh i swmall as acainst
bedlies, and which is sufficiently far from
it enuses & redueticn of the reciprocal

’ ~s o . . sin fAonay i

Bty . ol 1 SRR e o "y 2
urnstechne.fis, J4, fasc HRR GhOLTI95B5; OAn 272 FA 1529

napacity of the b . eduction increases with on inereasing

third capacity (i.ec bthe larg ihe third body is) ond with diminishing distance
to the third body.

There follows the discussion of the influence exercized by round holes on the
permeability of s gcreens The eleetiric lines of forece penetrating through the
holes casecp residual coupling capacity, and in some cases it is rather easy

to determine $hie capacity. This is done here for the special case of round
holes, but deliberations may be extended also to holes of cther shapes. If some
lateral walle exist near the source sn infinite number of mirror imeges are

to be introduced. IF the shape of the holes does not deviate ccnsidsrably

Trom the shape of a circle, unBeffective radius" can be used, The thickness of
the soreen nmay be taken into account by a certain reduction of the effective
radius,

sXperinental verification of the formulae found: ~hen investigating the main
disturbances of radio connecltions by television it was found that, with a
sereened line trunaformer, the {raphite ecovering of the electron beam tubes is
one of the principzl sourcen of disterhance. Agreement between the relative
theoretical and experimental data concerning coupling capacity is quite satige
factory, but ayreement of adbsoclute volues i sometimes less goods
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oved for Release 2010/11/04 : CIA-RDP81-01043R00080019000:



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

LUBJHCT guni /o PRYsIcs CARD % /2

TITL Gultisection Kechaniecal Filtsrs.

PURIOLICAL  Zurn. techn. fis, 26, fasc. 5, 11135-1125 (1956)
Issued: 6 / 1956  reviewed: 9 / 1956

# two-section mechanical filter is a more progressive aystem vor $he stabili-
zation of the velocity of a sound carrier, than e rotating stabilizer, but the
ogcillations of band velocity cun in practice not be reduced to more than from
4925 = G205, The efficiency of the twoeseetion mechanical filter nay be ime
proved with success by different zchemes of zultisection mechanical {ilters.

Jeveral such schemes will be put inte practice by the LUNEINAP works.

Ly means of the method developed by CANBURCLV it is emasy to obtein the eqnie
valent elestric scheme of a given filter. In order to be able to increase the
efficiency of the filter as much as possible it is necessary 4o increase the
moment of insrtia of the flywheel, to diminish the rcduced mass of the tension
pulleys, to diminish the tension of the springs of the tension pulleys, and,
finally, to adjust the tension of the band in such o menner than the band ie
subjected not to flexual but to tensile stress.

In the case of the systom develonad here, which is illustrated by a dbawing,
the tension pulleys are avranged on levers with a common axis. Soth pulleys
wre fitted to a cousmon lever arn, ond the band is tigthened by & third pulley.
Self-oseillations are decelerated by & damper in form of an air- or oil brakeé.
The eonivalent eleetric schere is composed as uounl.

v
Zurn.techns fis, 20, fasc.’,1113=1125 {(1056) c¢anp 2 / 2 Pha e 1330

delection of the angl of applicution of the tension pulley; The smaller this
angle is, the more PPnBamwnr will the system become, this entailing all dige
advantages resulting herefrom. Thersfore the anyle of application of the tension
pulley in velocity stobilizers of a kinematic band should be as near 150° as
possible,

There follows a report concerning the gomputstion of the spring with a minimuay
teneion for the necessary tightening of +t i and concerning the selection
of the place where the apring is to be d to the pulley levex.

The following conclusiona are drxawn: The ratio of the lever arms may be an
optimum at n >1, n=1 andn < 1, leren = A /1, 1 A - deformation of the
spring, 1 - displacement of the pulley. The optimum value of n depends largely
on the diameter and on the elastieity of the spring, on the displacenent of the
pulley ag well as on other circuxstances.

In conclusion the sequence of computations of the spring in the stabilizer of
the band velooity is given.

A e R Ty i i il it i i
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AUBNOR FOK, Vehe
TITLE The iguations of Pobion of o Jystem of Heavy ¥asses
in Consideration of their Inner Structure ~nd Hotation.
I00ICAL  Usp, fise nauk, 59, fasc. 1, 67=69 {1556
Issued: 7 / 195 reviewed: 10 /1956

This is & short summary of & lecture delivered on the meeting bheld in memory of
sinstein by the Department for Physical and sathematicazl Seieonce on 1e12.1955,
ihe formulae used on this oceavion sre omitied here,

£lso in the theory of the Galilei space (the so~called special theory of rela-
tivity) the yroblem of the corroct selection of the coordinate system existas,
but iY is mostly not brosched in explicit form, for tie coordinates are assvmed
to be Galiledan. Tn Zinstein's theory of gravitation equations are from the very
outset written down inveriantly, and the problem concerning ssleetion of the
coordinate system supgests itsell automatieally. In the theory of gravitation
additional conditioas for the ccordinates wust therefore be explicitly formuw
lated. It is possible %o formulate conditions which determine the enordinate
syaten univocally (down to one LOHLETD transformation).

hAccording to the author's opinion the bagic iaportance of harmeonie systenms of
coordinates in uinstein's thesry is pot endangered by the possibility of a
generally inveariant formulation of the equations., From this point of view, howe
ever, the Copernican system nust be considered as being privileged. If the basgic
charactor of the harmonic cosrdinate system in Linstein's theory is denied, the

tanauk, 53, fase. 1, 47 {19585) canno2 /o2 A - 1321

Coperniecusn system is not entitled to o privileged position, Aecording to the
author’s opinion the existence of a havmonic coordinate systen expresases the
objective oroperties of the space=time continmwmnm. Phie is, naturally, ne
reason for the use of & harmonic coordinate ayetem to become compulsory.

For the derivation of the relutivistic corrections of eguations of mcticn of
the bodies, it is necesssry, because of the weight of the inner energy of the
bodies, to apply all nonrelativistic equations of motion of the eontinuous
medium., iIn the cese of liquid rotating bodies this leads to the equation of
LJAPUEQV. The groblem of the motion of & system of masses belongs to the probe
lems of determining gravitation potentials. Particular interest is caused by
the gravitation potentialsat "noderately large" distances fron thesysten of

the bodies, These "moderately large" distances are large compared with the
dimensions of the system, but small compared with ire length of the gravitation
vaves radiated on this cccasion, In the genersl case of the rotating elastic
bodies there exist simple asymptotic expressions for the gravitation potentials.
In the case of extremely large distances (wave mome) asymptotic expressions are
of a somewhat different form.

LASTITURION:
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C. 2 A = 13%2

?hehﬂau:es of the Fovme ' 3 In Hiverbeds and the
30=Called Law by B
naux, 549, fssc. 1, 185-1

1056 roviewed:

g e
SR

-

> ” vpipait; of the {low diminishes most rapidiy
rda zero. This the case with mecho 3 woll as with physicsle
i exosion. 17 adlensl {e zed on to tho wvelocity
the veloeity gradient
to th gatio: lation uation,

i i flat cup is nxde to reiate
v s sooon, this ¥ an n i olowed down on the walls
t : I the aun TF i3 theeohy caus to nove

VI ;i i the sure

of & curved flow: In overy
vater on the surface flows to

Lowards the interd “his ie the case, becaus
it courses, though in a much luse

T ¥ oF 39S Leyyihe 0y S
vepefigenaui, 50, fusc,

force is craated which also contributes towards
cross seehion of ihe Llow.
: " the veloclty divtribution in the cross seetion of
in mind that an inddlsl stationary velocity disiribution
deatroyed of fredually by the friction of the liguid. sccording to
the iawvs ol hydrodynenics the vortex threads in the inner pert of the eroos
section sre absorbed, Jnd new ones ure produced currently on the ouser walls,
“his causes the juasistetionary veloeity distribution, vwhich is a very alow
procesa. It da for this reuson that ingigmificant but constsnt ecuuses are nhle
to excreise conslderable influence on the velocity cistribution ir the oross
section. Hocuuse of the aforauentioned remsons erosion on the outaide bank is
strenger. This explanation is based esaentizlly on the iniluence exercised by
the slow cireulatiorn of the water (in $he oross section of the {low) on velooity
diatritution. Besides, wrosion is ronger in the eptire outer half of the
riverbed, and therefore the beod bus ita greatest depth there. The imertin of the
eirvculeting motion also causes the downstrean motien of meanndering figures.

P
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ATTICR HICHATLOV, Aol
?I?L& ‘ Ubservation of the inetein Effeot durings o Solar Zelipse.
DERLODT Usp. fis. nouk, 53, fasce 1, H1e(’ {1956

Isaued: 7 / 1956 reviewod: 40 1056

“ho following deels with o lechure delivered on Toverdor 0% 35S at the
Tinstein lemorisl Yeetins bold Ly the Department fop “hysical ond Sothematieal
Uolences,

~ecording to Iinstein the defleotion am passing the sun is G877, 2y

¢ denotes the are from tho cenber 3 sun d gheb 23 The technigue of ro-
cording end the trootmon Iowle ALE cussed. itbove all &
ufficient nurber of bright ctars nsar the sun is roquired. The sfrican and

the Brezilian expeditions in 1219 achieved only partisl cucceas because of
clouds and srobably also because of a cylindrical bending of the heliostat
cdrror by the heat of the sun. The imerican expedition to iustralie (21,2,1922)
had more success, but also the results obtained on this sccasion {z8 also the
investigations earried out in the sane way) were oriticized by some speciulista,
e investigations carvied out on 3:5.1029 by the Votadan sstrophysical [neti-
tute in Yorth Lunmstra cliowed gistinotly that on indepondent deternination of
the sealn of the rocordings was not ponelble with the means availeble at thet
time. Vor purposes of obuervation during the solar selipse of 19,6.1936 a
special lightvroof chaervation pavilion was built at Blagovescensk in “astorn
Viberia. ¥or the indenendent determination of the scale of the plotures, a

navlk, 09, foscet, 5104 {1956) Cern 2 72 PA e 1377

Tegion in the constellation "Berenice'n feir! va8 photograrhad at the

and .vith the oame objective {by means of a planeparallel zlsss plate
Titted in front of the objsctive). Thie test ¢ié not, howsver, achieve much
success becanse of inedengnate control of the asimaltenesus motion of the instrue
nent. . second experiment undertaken on the 210961541 &t ALVA-ATA failed owing
to diffienltics caused by the war, and obher observation dtests cerried out by
the Dtate istronomic Institute of the 19°% "Sternbergt in RYAINCE, BuLO
FCRCTOATE {Brasil) and DIATICONTK [237.£.1954} failed because of +thick ciouds,

The Finstein effect was observed twice more by VAN ZISBROOY by mesns of methodo
einiler to those employed in the USTE; this First obacrvation wes slso made in
Aragil. The only pieture take: wag very hasy, and besidez it was not posaible
to use the contrsl pieture taken by simultaneous operation with the plane-
parallel olate. The result obtained was A = 2,010 + Us27"e  Un February 25th
1952 VAR BISBRCOY was able to determine the soale 8F deflection at Chariounm
{udan) with the help of sters used for comparison. Le found w1, 7040, 107,
and for the deflection sccording.to the linear formula 81 = 0,066 3 0,677,
In the author's opinion all experimente hitherto underts:en leck accuracy,

and no favorable solar eclipse should be neglocted., Other possibilitios ere
disoussed 4in short.
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‘UJJ‘"‘ WG Iy " CARD J
UFRHOR -,.J.NIAHI\/& sy Halle
TETLE The Propagation of Waves along an Infinit

[2)
CDICAL /c¥l.“na&.uﬂux, 108, fasc. 2, 243-240 (1”3

Issued: 7T / 1956 rev1awca: 10 f “”bu
up by
lubion
Lx.ere-
Howevexr '
At o 1o the serdes is that with & fin
”s with large &rvunﬁﬂu are small. The aize of
2l ig dee

termines

a whole nusbe iowLves corresponds to one

sueh a te may b d; serided as "Iusonancs

ticular kind of 13 1" resonanca.

Rext, the ewpressions for the zers~th .ad il =t regonancea sre given, Jurithere
nore, the reion anusiion {or o sniral J“:J\iiﬂg of a thin band »#ith a
breadth of fE is ylvbna orting out of ragonanc terms ia described by
Fad o FOWLLH, Trans,T.ilellelio dy 4.l 3, 132 \xd),ia Aceording to the author's
opinion this work contains en error comritted when computing the vector potenw
tial, which leads to a wrong dig skion, The dispersion esuation is

’
AT . i 7
Lol < 2 phow 177

secording to K = hd,2n (L - wave
shows one ol the computed shase

! 25 characteristics constructed Tor
vorious vmluev of cotb v and ;u,d ;w- i iy 8 ﬁrlu of the "uir'l,
b =« radius of the conductor crosc erLOu
be drawn: If non-reponancelike terss Jeed Lhto accouut the }1tc:; of the
phase characteristic within range of the Iirst and vecond resonence is redused,
and conneelion among the reris computed » i formulae {or different n is
improved. As in the case of the ﬁh1§h,rgnonan ce 1t is approximately true that
¥ o~ n/cote T (n dinel muzber of resonance) and becaupe the theory is app
ecable to small H'_, connection is improved if the anpgle U becomes smallor,

“ith & given angle = aceuracy deterioratee an n ineresses, The dispersion
equation of the n~th resonance can be derived also immediately by using an
averaged boundsry condition and the continuity condition of the components of
the field along the spiral. “hen determining the-dispersion equation of a
spiral consisting of a narrow hand, a boundary condition mentioned here must be
used. {ross currents can be neglected. Furthermore, & more gccurate dispersion
eguation for such a spiral is given.
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SUATLCT USRS PHYSICS GARD 1/ 2

AUTLOR HARKOY, MW, .

TITLE Bolometers made of un Alloy of Bismuth and Lead.

PSKIGxLCuL Dokl. Akad. fauk, 108, fase, 3, 4208-43%1 (1956)
Issuwed: 6 / 1956  reviewed: 10 / 1956

Bolometers may nore easily be produced by steaming~on in %he vacuum, but such
bolometers were found to be less sensitive than othsrs produced by a more come
plicated method., For the purvese of improving bolometers vroducsd by evaporas
tion the bismuth bolometers -t used in the sutomatic infrared specirometer of
the Physical Institute of the seademy of Seience were investiented.
it first an expression for the threchold of the sensitivity of the bolometer is
the first term of this expression is due to the temperature fluctuations
> bolometer sitripe, the second by the so-called “JUINI0NY noise. Vith most
1 light receivers st present in use, the second texm is from & to 10 times
2 ldrgu as the first. If the receiver has an additionsl unoicse ‘e.p, "current
noises" resulting {row various distmrbances cte,), the formula gontains a farther
number of terms., among sbther things the present work investipgaies the problem as
to how this additional noise may be reduced to o mininum.
In the case of bismuth the sign and the absolute amount of the %vm nerature
coefficient of the resistance depend on slight (~0,1,:) admixtures of Pb, 5n and
other metals. On the otlier hand § < & is only half a% large in ;np case of thin
steamed-on layers than wiith massive biewuth, Besides, § depends on tne thickness
of the ateamed-on layer. On the occasion of the steaminge-on bismuth is purified

’

okleakad.Nauk, 108, fasced, 420431 (19%( pLnp 2 /o2 P4 - 1335
from lead and silver, and the concentration of the admixbtures sinks helow 107 °. .
Layers of pure and technical (with J,1:: 1'D) bismuth and of the alloy 30,40 Bi

and 0,67 Pb were investigated.

Layers with a resistance of Hg ~ 30 ohm have no additional "eurrvit resistance
and they have a''noige’ like wire resistances. Thianer layers have o nore highly
pitched noise which dependa on the amperage in the layer. Tie layers conaisting
of & Bi=Fbealloy have a much lower level of additional noise,

For the reduction of the absorption threshold the absorption coefficient of the
receiving surface is of importance. uteamed ~on bismuth layers have s Vurj small
absorption {particularly within a range of from 4 to 1,}*’) Coating $he bismuth
layers with bismuth blackening increases the gbsorption within the range of from
1-3 M by the 2- tp 3-Ffold, and within the range dn15'/b by the 5= to 20-fold.
Taking account of all these investigations, the author consiructed & bolometer

by using the alloy %%,4, Bi and 0,6, Pb., The threshold sensitivities of such
bolometers are shown in a table; if these bolometers are correctly construcied
they may be reduced considerably.

PITOTION: Physieal Institute "I H.LiBLDEV" of the Lcademy of Sciemce in
the USSR,
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AUTHOR GRAEVSKAJA, Boiies ORLOV, Beas

TITLE Cn the Premature Chaanges in the Serum of the Blood found to
oceur by the Hethod of Ultraviolet 3pectrography in the Case of
an Integral Lffect Hxercised by Y-ﬁaye.
Dokl.ikad.Nauk, 108, faqc.u. €27t
issued: & / 1956  vreviewed: 10

Parallel with speectroscoplic investigations also the content of aninc acid of
thyroeine in the serum of the blood of the irradiated aninmsals was determined,
IO white rabs, 5 rabbits, and 17 dogs were examined, and the respective resulds
vere essentially in agreement. The animals were e:posed to the integral effeet
of A=rays on the hc;lowiﬁ* conditions: 190 ¥V, 20 ma, filter 3,5 mm Cu and
1,0 mn Ll The dogs were irradisted with a skin-focus distance of from 30=1C3
cn with a dosape of €,%11r per mimate. Radiation doses were: 130, 50U and
2 r for dogm, 10050 » Jor rabbits, and 53¢ and 1000 » for nmica.

In the course of the experimenis undertaken with dogs, before aud 1mmwulatexy
alter frradiation, s well as alter &y Te 14, 27, 1I-40 :
irradiation Z-5 ml blood was extracted {rom the {emoralis artery Ene serum obe
tained was diluted S-~fold in distilled water and spectrographed in the ultrae
violot domuin of the uchluy. apsorption maxine ol 2; serun of noxmal
aninsle iz between and 2020 ¥ In the case of an ir stion with 1020 {or

r, tho ub@ﬂ?“tlcﬂ maxinun is considerably {or ﬁa ic ) reduccd at 2360

imnediately after lwvradinaiion. I the ¢

»'n.—, (&

7 r\r‘ ,’1(\,":’\

sere nobicunb sediately aftor lrradiation, and only on the
recond uay o ceriain decresse of the UV absorpiion of the seyum was found withe
in the domzin of the maximum. after 35 days a certain inecrease of the optical
density of the serum occurred, which was not noticed if lar;er doses wexe
given. This inereasc 13 probubly o compensation eflect.
Yarallel with speetrographic investigations s considerable reduction of the
thyreeine content in tie serum was found by the method developed by CUVZRKALOV
immediately after ivradiation with 1.07 or 500 y. %ith snimels that remained
alive (530 r), but not with anirals that 2ied {10.0 r), the thyrocire content
after some time apsin attaine its normal level. In the casc of relatively small
doses (130 r) the thyrocine content decreased only after some days by about
107h and increased again after & period of 30 - IT days after irradiation.
4 certain parallslism between ihe modifications of the optical density snd of
the thyrocine content of the serum makes it sppear probable thet these modifi-
cations are connecied with previous disintegrating processes in albunen nmetae
bolism. These results show that i1t is possible to use the spectrographic method
for the detection of previous damage caused by irradiatiocn,
The method diamcusged is of great importance for the timely diagnosis of

radiation thickness.

INSPITUTION: Central Radiological and Cancer Institute of the Ministry for
Health in the TULR.
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SLYSICS DARD. 1 S 2 -
HYEV, Lale, &
Slastic Seatte

310 eV by Protoms.

furn.eksp.i teer.fis, 23, Tase. 1, 2

lngued &/ 1956 reviewed:s 10,

YITIH, e
. sty 8L .
ring of Fositive Plons with an inergy of

. <

{1958)

x
s
-
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/ -
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The diffgrentis) 83 zegtion of the clastis
vions by hydrog wag maasursd by msans
sensitive photo 7 5 with ar ulzion nesg of 4
o bundle of zositive i at ot of negnatic
were produced by ! 2 t by a bundi
& synehrecyelotron. e se: inyg ware
fhie aots of ol atberi vere identie
the following eriteria b oangular correlation between $hoe seuitered
the reooil proton. 2 o Vommlanarity. The compisnariity condition is
givon. 427 sestberi roces:s were f Do the segetor of diel
10=170% (in the conter of mass systen g iffervential scattering cross section
found on the basis of these ro has, W clagran attached
ninimum st 1059, ohe total seattering crose sect

[ 1 el n"'27 ..,2 fop - T sad e s 3 100,
plons was te T.10 ent,  The gummall Lneerval was 207 . Phe differe

ential ore slcleS A can be expresvsed by the Ti SDRE

\

series:

Mg

Wl T {A - ‘3,‘37
iz explained in first approximetion
ipate. The insufficient accuracy of
48 to the
extent of the cont > v towards scatlering; prolably,

however, 1% olays only insignificant purt., The phase shifts in
A s @ o
and 7, ,, states w 2 1 i 3P ' z2/2 sre Gu@=dl i, ,=132" and
1/2 J P

)
I

b4
a:iauyﬁ. According to experimental dauta the phase %.; passes through 900

3 22
within the range of meson anergies of about 200 ¥eV. This fact mey be considered
to indicate the existence of a resonance interaction of pions with nucleons in

the state with total and lootopic spin 7/2. The vaiue “5? = 132% &t & meson
4

onergy of 310 LoV is not in eontradiction to the existence of such a resonance
interaction. it ie interecsting to compare these results with computations dasing
on the assumption of en excited nucleon state. Such computations were earried

out by basing on the agsunption that only %~ and Festaies participate in
scattering. The justificetion for the rneglect of the contributions mede by higher
states was confirmed by the neasuring results obtained, According to the attached
diagrar the ourve computed in this manner &lves 8 good description of the general
character of the angular distribution of the elastically scattered pions.

INSTITUTION:
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TN Gt ey R T S T T TS
¢ o ey ALLLOV, Veloy »ii.-b.‘."ni‘:.ﬁlg leite

2 ABCRRTANOV, Helie, V7
ALUDIN, A.

”He Creati of Charged MHesons by 460-YeV Yrotong en JSerylliunm

gad Carboa.

Zurn, ekap, i teor.fic, 31, fasce 1, She6Z (1436

Inaned: ¢ / 1996 reviewed:

voslitive and negative plong crested on tho o gion of thm H
e and T by protons are studied. The znerzy hese arotons o
one of t%n lkhiﬂ"inﬂ nucleoug tn , inte an ¢ zd ctate eith tr
2e P, ., tate) on the ac

leon«nueleov V;Liniou , but it is not
sufficient for a production of wny importance of two pione by one el
nxpsrimentel MetBol: Tne energy cistribution of the rions was deternd
of & magnetie spectrometer. ihe pLuAS which were emitted towards the
bundle under an angle of 24° and had pessed through tnc spectrometer were re-
gistered by wesns of & btelescope consisting of three scintillialtion counters.
Conglusiens: The oreation probability of pesitive pions referred fo w proton

target nucleus ia nore than three times oo small as the creation probae
bility in free (pep) collisions. The spectrs of positive and nezative pions ure
distinguished from cne another by form and amount of the aversge encrgy of the

aesong. ‘he relative softness and the washed out character of the spectra of
the negative nesons suogest the existence of o weak nucleon interaction in part

v

Turn,enen.i teor.fie, 71, fasclt, DO=02 (G0%6) Canb oz [J 2 PA - 1338

2

of the final states of the reszotion on DPR Or the aversgey about 75 of
the available enery : ig used for the creat: & cuawfud pilon on the occasion
of an clementary aect of nucleon-rucleon interaction. It is particularly sur-
prising that on the occasion with thepse experimente the maximum of the 't spece
trum occurs within the seme range of energy as on the occcasion of experiments
carried out with the nroton accelerator at BRCVUKHAVEN at collision ensrpics of
1720 and 2300 HeV. Thic result indicabes that the oreation of single pions on
the oeccasion of nucleone-nucleon collisions at energies of 660 HeV as well as
the creation in pairs of pione at 1720 and 2300 eV is essentinlly due to the
"*runﬁ_lntaractlou of the meson with the nucleon in the intermediazy ij/q % /2
£

state. The ratio of the yields of positive and negative pions increases with
increasing energy up to from 160 to 18C eV in the center of mass system. The
ratio of the integral yields of 4% positive and negative yields is gonsiderably
smaller then the value predicted by the theory. This theory presupyoqed the
1ndcpepuence of the creation and of the decay of the intermediary state

resdemy of Sciemce in the

Sanitized Copy Approved for Release 2010/11/0: 043R00080019000:



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP8 043R00080019000

BIECT 858/ ruYsICs ¢ Py = 1339
TTHOR LIFSIC, Wt
un the ipplication of Zon-3alfconjugate Uperstors in the Theory
of Geatiering.
Zurn.cksp.d teor.fis, 31,
ITasued: O / 199 reviewe

@en the scabtteriiyy matrix of a cone
¢ nngleus and 1t brixv function of ilw energy operator
is coniirmaede | new propoerties of the scabiering matrix 3tself are
digeloseds The energy operator is writbon dow g

neans of which pondence of tne cousblon of wotion =nd ol the

in

ERAY

o Lo Colts spootiuan (4l g, contlm

Gl
e
describiag an 2lusiic o ; : ‘ neial marticle, X1 -~ target
ICLenn, U apound nucleuny. Yo prior Lizld iax sasuw to exdist,  The
operabtor eguation {or the comnliex avela cr hthe sistatior
stotes of the [decaying) ¢ i 16 as 5 lor the cguabion o
of the compound v ous are oiw Next e oo ipn for the geaiteri
natrix uo’s i It is &« scteristic Tunction of the gperator

.

“he function &oar defines the operator o in

<)

neguracy, ond tius the scatbering matzis completoly dotermines the notion of

1e Tasosd,

; PR T TN
ratem Do 1L 5 (Y

bod
eigenvalu

gguation
existent) or ths real teawis. XNext, the energy operator n* of a compound

nucleus with o finite sumber of eizenvalues %2 1is detormined. The total decay
probahility of the system is equal to the sum of the decay probabviliiies of

the individual levels. ilso the form 9f the operator is determined for the came
of a mixed discorete~continuous and & purely continuous spectrum. Hereupon the
decay of a compound nucleus in the case of a continucus speetrunm is computed
following which an expression for the {onedimensional) seatiering matrix for

the case of a degenersicd real level is ascexrtalned. In counclusion the influsnce
exerciped by a potential field on the scattering metrix of a compound nucleus
is computed. If a potential field exists the scattering amplitude is a broken-
linear function of the ampliitude

C , .
3§C>(w). ilere S(l> is the amplitude of the purely resonsncelike scattering on

the occasion of the creation of a compound nucleus C in the case of a lacking
potentinl field.

Hydrometeorclogical Institute of CILILA.
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2IVLE on the setien Lrong to Bear from OCutside on an Autogenerator.
PALTUDICAL  Hadiotcohnila, 11, fasce 6, 312 {(1756)

suued: 95%  reviewed: 10 /7 1956

ted techricsl computation is in no comnection with the
ials of the andde current aadé mekes 1t possidble to take

3 of wodulation charscteristics, which is
Fourier ¢ i mewly 1 ed. Here some detalls of
0T anynchronous . spovabion are discussed. The
nein difficulty consintg in the vain of the anode- orx grid currents
oit the ceeasion of t! setion of a sum of 2EGE sn the gride Feve it de
necessnyy to distinguish between two pogsible wodes ol opersilon: Lyanchronous
operation and asynchrounous operation; the freguencies of action {rom without snd
of Lie seifecsciilations ave in o siaple {or o) ratic. The wethod of medulation
charucteristics used here Tor the purpose of solving this problem is ashove all
used in the theory of tude modulation. The freguency of action brought to
bear from without ls cons red se carrier frequency, and the frequency of self-
ascillations as & medulation wengy. “hen investigating ‘ie nodulation procees
be usel &s represcnt the dependence of the
smplitude of each harmonic on the shift voltape. Un this oceasion a specirum is
formed from which it iz voesible to zelecd the components with the necessary fre=
quencies. Jor thie roason ouon Wi sutosenerabor with action from without is best

tndiobechnila, 11, Tasce 6, =12 (1258 CaRD 2/ 2 Pa o~ 1340

omruted in twn stages: At fiest the wmodulation cheracteristics are computed and
plotted (they may o.fe be epproximated by & »olygonal course). with their sid the
necessary harmonics of the ancde current are then determined. This methel functions
alse if the voltagee of the exterior force and of the backecoupling act upon
different gride of a multi-grid tube. It may elso be used for ihe computation of
an cutogencrator with two degrecs of fresdom without exterior action.

Asynehroncus operation: IL the working noint is chosen to be te the right of the
Yocking peint, zad il aolf-oscillations oceurred in the free autogenerator, the
conditions of self-excitation may be eliminsted by switoning on exteriox action.
fhis may cause an asyncheonous-lile dying=down of ogcillations. 1%, however, the
working point is to the left of the locking point, s synchronous-like sxcitation
of self-oscillations may occur in the case of an sction from without.

syachronous operation: The freguencivs of the setion drought to beax from without
and of the self-oscillations should be in the ratio m : n. If the self-oscilla-
tions in the case of asynchronous operation ave suppressed there is no self-
excitation of selfeoscillations also within the domain of synchronism.
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CUBTEGT USSR [/ PHY3ICS CARD ) Pl e
LT}'Z)‘. R\)Lw?;\)‘f,
The EBaergy Dependence Tube Generstor for sxtremely
Frequencie
SICAL ddlotechnlk@, 11, fase.b, 27-42
Issued: 7, reviewed: 1o

This work bases upon the fnllowing conditions Tu flat ctrodes
are studie The transmission capacity of the »7id is sas »r; Lo be ual 10
2. ey The influence exercizsd 5y the snace ok we 1u taken i ceount
oily din the space betwaen thg u'iu 3 the o ? B coeflic t of the
exploitation of annde voliase smaller T onE. . ) e "clccity
of the passare of ~nctror hrounh thc eru :

2ero,

vided into two Eioce ;
phencmens in ths space o7
form, amount, and ﬂhaqm af
in devendence on the

veltage. o diagran by way of an exumaiu llluctr'tec sue hoas
with increasing SP tae Term

¥

ot firet, but diminishes counidﬂzao;y again, and the phase o he passage through
the grid remains behind that of th £rid voltare, lere 5 and £ charsecterizo
f y

. N - ; - {ame o Ca g
fodiotechniku, 11, fuec.d, 27=42 (1550} Carb

the inertia of the ystch in the spreces gridecoathods snd grid-snode rc"v
tively. in tle case the so~celled oriticel franu he Lubc lS

eally locked, 7 ing this, the phenomens in

vestizated.

The ratio (efliciency of the oscillations produced by the tube / afficiency of
the generator in the anods circuit) is here described ng the coofficient of the
elecironic efficiency of the erator. Sith increasing EQ tie ceefficient of

the electronic effliciency is reduced all the more, the wore the coefficiont
of the exploitation of ancde veltage increeses. ilso the influence exersised
by a small detuning of the anode circuit on the contribvution made by the com
efficiant of electronic efficiency is investigated.

Hext, the coefficient of total efficiency and the other relations of the
fienerator are discussed.

The optimum mode of operation of the generator for extremely high frequencies
mey be attained by o suitable selection of the coefficient of the czficlency
of the anode voltage and of the cut off angle of the grid voliage. The de~
pendence of the efficiency and of the coefficient of efficiency of the gene-
rator on the cut off angle & of the grid voltage is 1nv;3t1fated.

In conclusion the geguenca of the computation of ithe penerator is given.

INATITUDION:
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on the «ioUlem of the seccurney of
witx the ”e!p of long Lines.
11, fasce 6, 6670
~ Asvi=w>ﬂ‘
determinaiion of the welive and roacitive cnuwcacnts
. . 5 4

PR B
Ol LVike

Tond
QTR PRCE g £ : Lhe "
4o account.
folleowing correce

¢ denotes
ount
cale

the ond of the loaded 1ine, . = the t o voeifl by the
the
weve lengil

aily in foxm

o [ N, A
ue 1 the relative errors “* ¢/¢ and 7Y are known the
relative errvors “ 3% and %S5 can be uetcrn; red. when determining the posie
tion of the node {rom the minimum of voltapse it is vouasible to show that the

voltage wave, the
erator !

4
iah

by the term &

and for X <.1 at
DAY i % ; hen wsis

froms b 2 racy of ing the aective and resctive c<:;onents

the totsul tnnn» of 1} 1 he varied up to a certain degree

able %eleoti n of the wave Taa:st“nc of the mesauring 11nuﬂ. dhen dete rmxning

the sctive and reactive load couponent the resistence of the measuring line
zust be high or low respectively. As the terms 5«4 ang 5(4 inerease with ine
|

ereasing me }', the distance dhetween the Yconditional c¢nd”™ of the line and

the load must bLe a8 small as possible.

In conclusion the errors sccurring on the occasion of the Cetermination of the

position of the ncde are analized by calculus of ohservations. Though this cale
culus of observations inereases the accuracy of determining the position of the
node by one order of magnitude, it mukes messurling consideradbly more complina=

teds Tt should therefore be used only if the usuul method of debernining errors
from the voltape minimun leads to ne results.
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8UBJECT ULSR / / PHYSICS N CARD 1 / 2 PA « 1344
AUTHOR ”O""ﬁBII L.L., STEJUDERG, Aede
TITLE A Granhlcnl Hethod for the Determination of the Chemical Potential
in ;emiconductorq.
PERIODICAL  Zurn.techn.fis, 26, fasce 5, 927=937
Issued: 6 / 195C reviewed: 10 /

lere & simple, practicaly and sufficiently generzl graphiczl method for the
dotermination of the temperature dependence of the chemical npotential in semi-
oonductors is described.

Idea of the method: In various ecuetions which describe the state of an atomio
semicondncter with admixtures the right znd the left side are functions of

AT e (O 1/RT), which depend on various other quantitice (encrgy intervals, cone
cnntration N and r of tre atoms of the donor and acceptor admixture respecs

tively, temperaturc, a3Cs te Here . is the chemical potential of the electrons.
The quantity ° can, i the temperature and the parameters of the problem are
given, be detcrmined as abscissa of the point of intersection of two functions de=
nending on - ‘. However, thils method is rendered difficult by the Lact that, on

the occcasion of the nadifﬁc 2tion of some parameters, end even at different teme-
peratures the lorm of this funotion chungee. However, if the aystem of reference

is selected sccordingly, not mere than ¢t w o different "universal” disgrams
need by drgwn [or the purnose of determining the chemical potential even in the
case of arbitrary wvalues of the parameters. is a first exenmple the equation

»‘/ - ¢ N - 2 -~
urn.techn.fis, 26 fasc. &y $27=237 {19967 CARD 2 /2 PA « 1344

n6 = Ng is studied. iere n, iz the density of tho free electrons in the cone

i) . N X
ductivity zone end H& the conesntration of the holes on ihe local levels of

the donor admixture. Tne practical realization of the process with the help of
a special "work table" is described in detail. ilso if the transition of elec-
trons from the valence zone ig taken into account, the grarhical determination
of 4 Tis not made mach nmore compliceted. In this way it is possible to de-
termine . ~ in the case of hole-like admixture semiconductors, semiconductors
of the BIGHBOR type, and also in the case of some local donor- or acceptor
levels. The method¢ extends to 21l main types of semiconductors und is equally
well suited for degenerated and not degenerated semiconductors. ith eome prace
tice it is possidble by this method to determine the curves .- (“) within the
temperature interval of up to + 100C° within about half an hour. Turthermore,
algo other parameters, a® €.g. h_ are determined together with . {7),

48 a first example the thermoelectromotoric force of semiconductors with mixed
condugtivity, and as a further ezample the electiric conductivity of well cone
ductive semiconduotors ie investigated by means of this method.

On-thie ocossion it was found among oth.r things that the semiconductor model
with local admixture levels in the anerqy spectrum, which is usually used in
the wone. theory, ie lees satisfactory in the osse of & considerable concentra-
tion of admixtures becnuse the possible delooalization of the ocarriers of ade
mixtures is not taken into account. :
IRSTITUTION:
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AUTHOR TULLCY GCOlinEUG, 3l UonlhuY, Vellas GIGIN, Vel
TITLE The Ax'dlar ﬂxﬂtrlnuhlon of tue Neutronsz Produced on the Occasion

of the Renotion A(p,n)ue
PERIGDICAL urn.techn. fis, f:‘ﬂ."L’ £asc, 5. 65"
isgued. 6 /1956 reviewed: 10

This angular disiributlion vas u crured for proton snerples of 1200, 1400 and

1600 keV. The protons were produced by means of an electrostatic 'encrator and
after passial throug! 50 roen uubAOtJC iilhet] v bhey vers Jirostew upom 2
tritiam target. The sgstev for the voltzge stabilization of the senerator war-
rants a constancy of tioe rroton enelly ehick is acourate up to C.A0TTN. A zolid
tritium ta*gut ¥as used, z1d a long counter served a8 & dztector. The proportions
ality countor had a firn covering of borom nnd wan *.A<' th s sixturs of

argon and nethyl alecliol. \ext, tne problem of tuC 3 Vlbg of the long counter
with respect to meutrons w1lth L{lerert ey lew ;‘ 4 in dubtzil. «ith the
help of the obtained chursa CLGPI“tLC of SLuSith“tJ fow sossible to measure the
angular distriduticu of neuvbrd itk owmeorc then 20 wi crent accurscy, ..
for all angles at proton cunr{*es of 15»0 and zCJu 5V and {or angles balow 1529
{in the centar of xacs system) ab 1200 XY "o eaoc of lurre angles and

1200 keV agcurscy is conn;qeruxlv lower,

snguler distribution wes ired inside o oubin of T Ty 2,5 w, the walls of
which were coated with a m mture of paraffin and borax. In the center of the

oy

eabin was the tritium terset. Tho long counter vas lscnted at e distance of

Jurn. techn.fig, 2&, fas L 5a5.082 (1956) AL R ;2 P = 1546

1 m from tne target and could Le wuInes and tho foroet within iks angles of

Trom 10 to 1407, The tistical erro 1 nmea was 1leas than 1.

©he angular distridbutisn sewtrons produced on the occusion of reaction

T(pyn) is iliustratad by & mhe number of neutrons counted at different
angles decreases nblaeroX th ncgggging angle and is rticalarl; small
at & proton ;.--s” 200 keT welow 0, Tre curves for 1’ 1400 and 1600
kev differ only sligut;y, "uch dlffereuce es therc in beling uue to different
degrees of scattering in thc tur eb material. Tue aforementioned data refer to
the total nurber of countPc seutrons and comprise also the beckground. This
background can, LOWaveXy Yo taken into secount with sufficient accuracy. The
angulaer distribution of neutrons found herefor proton enorgies of 1400 and
1600 keV ie similar to the dala obtained by G.i.JARVIS et sl., Phys.Rev. s
929 (1950), but it differs from the data of the aforementioned work at angles
of more than 150°. The causca of this differcnce are explained, This work is
of importance for the transport theory of the nydrogen bowb and thermo-

nuelear reactiocus.
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VHESICH SRSIVIR B < ia = 1247

L', dheoy = X, 45?,:.3..-, - I.‘/‘Ij:b‘v’, Veie
e roduction ol degative iydrogsun Ions oh bhe Jeeanion of the
Jaggupo of ronitive drogen loms tirough & ‘mpersoniceLike Jet
of lLereury Vapor. ’
curnetechn, 'Sy Faegely 1208-122
isoned: ¥ i roviewed: 1

1 {14
140
- . 'n don scceleralor consisting of o nipgh freovent ion source, u fo=
cussing lens, and sn ceecleratiag tubo produced a bundle of nositive hydrogen
ionse Yhe direction of this sunile was $irsched by moans of an elegirostatie
cezrrector, e ecorrestor was lo ¢ in a chasber which vonnected the endtire
apparatus with o pampins doviese The bundle of hydrosen ions sntered the vapor
Jat tars tarough wn inpud channel. e trace of the ica bundle ioplaging upon
; ut chiannel of the vavor Je 2Frel conld be observed on z guarty scereen.
he enanber of Lhe vuoor et wnG 163 mode of cuceration are desoribed in
detull on the baris ol o Jdrosiog.
o % d: The cury vapor ne formed by & i nomzle, the supore
8CNIC PG of shiech had cxactly the eame profile as the subsonic purt. wn the
segsaion of the produetion of the vipor job a gorrenpon.ine ecquilibrius must be
entablished In the cireulation of tho mercury. -fier circulation caulilibrium had
i +obhe ehasber of $he vozor jot turceh vas arranged in a suitable
cosition ity saet to thoe lon buncle, he nydrogen ions ie slightly
seatlered whon Wi through the vauor jut : hien ocension the vasor

SuTneteghue Fiu, 25, ©8c.0, 1iudeiZel (1954) Goon L 0 - 1247

dot endts {lasics of 1irhi of considurable Loenshdy ot ke slace where
aduttering ooeurs. + -
sEscrinmental b8 Jhe optinum condifions {or b tronstormation iy H1
of positive hydrogen ions into negative ones on the oceusion of their nassige
hrouch the vepor jol tarxpget prevell at an encrgy of 2% keV of the protons

"t 5
and e tempersturc of 160055,3.10‘J atone per om®) in the boiler. The highest
valuae of the current of negative hydrogen ions impinring upon the Faraday
oylinder of the mnalyzer smountud Lo ebout 0,5 rderocmperes at optimus condi-
tiono and ad Z; = 5 microanperes, vhic: corresponds to o dengity of Upd micro-
amperes. wn too oceasion of the produetion of thne vepor jot tarret s certuin
“evaporation” of iy wtoms ircm bho tarret as well as turbulence phenomena when
leeving the jet ocenrs. ithe disturbing and dameging conseyucnces of these
phenomena sre pointed out. The flow of mercury vapors through the channels of
tie jet chambor in tane herc investigated temperature intervel coes practically
not depend on the mode of operation of the Jet. Un the other hand, the vapor
surrest passing throurh the channcls of the vapor chamber forms only a small
part of the suantity of vap r transfurred by the current.

TUTIGH:
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GoRb
ey NI, Tale

the Jleat- and usa Tranafer in o Grnrulur

“uarne tuchinev'isy 26, fauc. 6, 125 7=1242 {19

losued: 7 S 105¢ roviesed: 1 13“(
itore the heat= and mass transfer in & layur of pesmetrieally rofnlar grains
¢ith not too nmall linear dimensions 1s davesticeteds Whe ponarabus uscu for
neasuring consicts of a eylindrical tube of 1.. wm dlumeter, «ns the gus is
introduecd from the Lotlom to lhe top. Vhe coeflicient of the mups transfer was
velormined ron the rvduution of {he welpht of the elenuaebte of the filling
vhich wore wade of naplitalenc, }ne 3] ulanunt whieh, © . form and
meansions, oye qu1tu dicdlar to o i . e £ilidng o ware not mude
of nonesublinating naterial, are srranged in ¢ 1 wa o in $he uppor ball
of the Lilling. the produetion of the oraing me M cne and the order
in whieh tesip vere earricd out io deseribed.
“exty the naphualc“c eonbent in the N o ”ch LR w0 thoe esuilinriuen
is neasured. spparcius and carrying out of the test o ucmnﬁbad<m the boois
of o drawing. ThL aerendonee of the lﬂ{iwtth of %he partial pressure 3 * pre-
vailigg in the state of equilibrium on 1,7 {7 = absolute temperature} is cliwraes
tevized by siraight lines baving the same inelinetion. Jho sublinutlon Lest of
the naphtalenc, which wap computed from lhis inelinuilen, snourpts to ™~ 120 1

ieh dg 100 1Gba ‘-nz tie sublzmuulon heat in the vacuur
i

\

Yhe diffusion coeific

et od dho nuphisione vapors iffesed into the fas sas

v

“urne. beohne fis, 20, fasc.l, 127 =1242 {1956 oawp 2 [ @ e FRAE
teradned oxperinentally fron the data cunecorning the evaporution of the naphioe-
leng into & lawinary Tlow in & short nectiun o "‘o, e 'onour;ng sevige
ig discunszed in detall, The average vailucs of t“ usLon coefficient for air
und hydrogen are shown in a $able; for alr thoy TOC WU with thaorcticu
values, hut in the case of hydrogen the experims

4% below the walue computed by the equation of SUUELCOL and Le<.hxf &“*HD
ind.sngz.Chen. 26, 681 {1934},

“he eritical numbers found on the ocemsion of the final treatmont of experinens
sl results by RULSALY as well as Dby ‘uA“,Ah, UL -0y end BRYHOLL fov the
granuliar layer arc exv}lcxtlJ givens in the zntaval W@ = e = 2000, 31 testas
undertaken with hydrogon and 99 with slr overlap eng another to & univocal de-
nendence with an average sesttering of * £, and 20 on the oceusicn of tests
with air and hydrogen renpectively, bcorein; to the charmeter of the depens
donce of the ratio {fusselt number [/ eubiec root of the product of PUAND

and SOHMIP®'D nunbers) on the SUVNULD nuaber three different kinds of mase
transf er may be distinguisrhed,

ey g W s
GIRTTUNIO
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”I”LL mhe Muut- and Zass Transfer in a Granular Layer. il,
PERIGOIGCAL  Zurn.tesechn. fiﬁ 26, fasec. G, 12435«12%0 (1u58)
Tasued: 7 / 1996 rwviewed: 1 1956

At first the anthors coupure thoir resulte in detail with those obtained by
foreign authors. fext, the heot transfor of u layer of grains is compared
with the heat transfor in o chesshourd-like acranged bundle of tubes with a
flow pasuing vertieally through thene i nt ie tolerably good. There {ole-
lown a discussion of the heate- ond mass transfer to o sphere and o cjlludgr
in & granuler layer wnd in a free flow, Phe JUCTEL? nusber for a single
aphore tends towsrds two 10 tho L YEOLE aurber iz reduced; on the ocoaslon of
the heat tranafer of thu “hnuxc in the laysr this boundory value is appavently
mueh lavwar end the U3 ; 2 in the dntaprval le .« 12 to 4 Hu atill de-
pends considera®bly on fe. The NULULLT nuaber for a oyl er with a tra

flow round it tende towards ihe atant value 1/x

reduced,

Discusslon of yeculiz: The ¢oneral assumpbions nade by Ve CUTHLITIY, lauveikad

iy ttdele techn, huk , iR 741 < '07‘ vltn renpeet Lo the thermal cone
ditions in o granular layer are confirmaed by b 1k at investiration. Thus
the motion of the pas, at leaet ol ke to be considerced zs an
“extoericr problenmt. However, ihc relatlion i d by L HANGY ure not in
aereepent with Loe vesulls obtoinaed o omeny v 25 published lster, and various

Tie
L
o

v
iarnetechnedia, 25, fasc.l, 1243=1250 {viny b 2 /)8 Phoe 1349

E

errors comnitfed by HAGLY were padnted ont, I8 the sphores are arranged in
& layer with direct contscts betweon Tndividual v]@thtm, the amount of Hu ..
must be considerably belew 2, vhich ds eonfirned by tho mossuring results ohe
tained by the authors. } comparison hetween &u¢ results obiained by the
avthors with tre experisental materinl of other aqthorm ahows that two of €he
equations given at the cnd of the first nart give & pood description of most
of the experiments which were mude at very varying conditions. » comparison
of the transfer processes in a pgranular layer irn a chessboard-like bundle of
tubes sz well as in individual tubes and cylinders mhows the follsawing resuli:
The heat transfer in ihe layer is composed additively of tie individual aois
of heat transfor to the eloements of the layer {in the cane of an average
wvaloeity in a narrew cross scotisn of the layer)e. ~ithin the domain Rec<( 56
daviations between the heat tronafer of thoe individuval elemont round which a
flow flows and the clement in 1. e layer berine In the latter sane transfer ine
tensity dimdnicnes more, for, i tne voelocity; is reduced, full flow round the
sphere i interrunt=d in thoe layer, and between the spherules secundary
cireulstion flows are producad.
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SHBILCT ganh /o HYSICS ? A= 135¢
AUTHOR LOV, Tl
TITLE i the Computation of the Relaxation of Wensions in letals.
#:30B10AL Curn.techn.fis, 26, fasc, D, 1021-1037 {1356)

Jasued: £ / 1958 reviewed: i Eaiste

Lore the connection of the relaxation of tension with creep and the usuzl de-
formations lo demonptrated on the Hasis of conceptions forwed concoerning resl
erystals with microdisturbances due to vacaneies and ¢islucated atoms. In a
lattice under load {whieh is » system that is unot in thermodynamic eouilibriua)
the kineties of the re-arrangesont depends on the mobility of the ateoms in the
lattice. Becsuse of the thermsl oscillations of the atoms in ikc lattice, the
yrsduc?ion and removel of distortions is closely connected with the irrveversidble
soc¢ification of form of tro body uwlier lowd, ie.ves with ils deformallion, Yne re-
1mamtlon time of solidys neanas nol ouly on their tempersture bul siso cn the
teneion anplied in this cang. vherefore, the relawation equation is given Tor
Lho comse that, aftef the Utat‘c teat, a certein plastic defornation resains. The
Lherefrom derived approximated expresesion for relaxation &b hich tesperatures is
not purely exponentizl but depends zlso on a ceriuin purameter product 3 5‘50
snich contains the material constants " and U,, us well as the temperature

and the stress conditions. illers 31 denotes the encrpy consiant deseribing the
character of ine displacuments of atoms in o real lattice, § - & constent of
the dimension of a rec1procML tension, { = Y,/ /k7. The curve #f the tension re-

"I
luxation at hish temperaturess has the folloving scecial features: ifier de-

v . - . . : .
‘nrne.techn.fis, 26, fas : 5 y RN PSS

“grmation cesses (at E ion has & sonstant value (¢ = do}. st ) to,
- % e O tho curve 18 described L @ ning fractional linear
.‘n

funetion. tere it is true that % = v, ¢ o 7, 1 = relaxalion timec Fer

b=t~ +%¥ i1 is true thst ¢ %j‘d = 101 + 1,718 Y Soe lere T A Jenstes the ree

¢¢xation time of the @notressed systens and © X is the tension prevalling at the
end of the relaxation time. ifter very long periods of time tension tends to-

gards zerc.

For the investigation of the domain of lower temperaturss the quadratie arproxi-
mation in the exponential development

o' 7 ig then studied by weans of o formula of approximation.

“ho results obtained may be formulated as follows: The relaxation of tensions

in nmetals is csused by the interior re-srrangement of the lattice of a resl
erystal that is mot in equilibriunm. The mobility of the atoms in suck a system
doereases with an inorcase of the binding onergy of the atoms and increases with

increasing temperaturc.

IHSTITUTION::
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SUBTHCT yson /opHIes /e PA o= 1351
CPHOR SOLINOV, Va6
The Investigation of thermoelectronic umission on the Uccasion of
the Transition frem the 30lid to the Liguld flote.
surnetechn.Tis, 26§, fusc. £, 1151-11 {11956°
lmgued: 7 /16560 revicwed: 19/ 14956

Here previously carried oul meusurcuonis of tue thermoemizsion current of Gy
ig and Ce in the solid as well as in the licuid state are reveated wilh bett.r
racuum conditions and with mere nure meterial.

£

The meaguring device is deserihed on the tasis of a dreving. The principal come

I8 its of the measuring device proper, whieh is fitted in a vaeuun pieten, are:
a vab containing the materiel to be exanined, « hesting spirzsl made of tantalum
sheets, screcens for thermul insulation, a protoctive~ ang a measuring clectrode,
ap well g8 2 thormopile de of woliram~ ond tantelum wire, The repeated ezaminge
tion of Cu and &p permits comparison with proviously cbiained results. The Ge=
samples were cul out {rom o monocrysial of the detype, the admixiures ol which

A *
were of the order 101*/cmf. After the experiumcnt the germanive changed ite
Eeconduativity into & J=cunductivity.
Heasuring results: In the course of experiments undertiaken with purer materisl
and hatter vacuun conditions the thermoclestron current has no junp during trane
gsition from one slate of ageregation io mnothers Veowovery; tie cusve of the tompere
ature dependence of emission changes its steepness at melting point. The lack of
a Jump of the vmission ecurrent ot woliing poind meuns thnt the true work {unction

’

mrneteshndfis, 26, fase.fy, 1191=11462 [i9538) oaan 2 [/ 2

A®) does not change on the oecasion of transition from the solid to the liquid
staete. Phe change of tic steepness of temperature dencndunce st melting point in
the canc of a constant 4{V) is due to a junp=like modification of the temperature
coeffivient of {the work [functiocn.

Maeuasion of results: The lack of s jJumpelike change of the thermoenission
current on the oceasion of malting counld he exnlained us follows: The increase of
the temperature of the crystal graduslly inereascs the depreu of the ree-arrange-
ment of surface atonms. The degren of re-arrangement might become so great at
tenperatures near welting voint that the structure of the surface layers and the
arrangement of atoms in them is not changad on the ocoasion of the destruction
of the distant srrangcment in the volume of the ecrystal {i.se. shen it melisl. In
thiat cnse alsoo the work funciion is not changed. vrom this explonation 4hore
result two intercoting conclusions: One of the csuses for the changing of the
work fumetion of a given crystel surface on the occasicn of a chanpe of tamperse
ture is a structural change of the boundary surface of the erystal as a result

of increased ree-arrangement. 2.) The modification of the epatial structure of

the crystal during melting does not change the work function,

IHOTIRUTL G
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LIRYT ol
Ui the Froblus of the temperature Jependence of Thormal lon
Polarication.

“urne tochn,fis, 20, 11421555 (12
Issued: 7, b revieved: 1 [ 105

LA

of thoreal lon p i iz bnsed upon the gondition

. Howaver 0 An cations made by Vede 1uil aarne bechn,
24, 011 {19y ne the connuetivity and the looosss in diclectrica
i thermal don polarisation, the height U of the potentisl barviers to he
overcone by the ionz on the oscasion of pelariuation is ofton of the same order
of magnitude ag ¥T. Therciore alse the cases U 2 k¥ and ¥ < k7 zust he in-
vealipated. Here the stobe with siable sonlarizstion iz examined. vhe true po-
tential reliel of the jon is approximated by o onedinenclonal rectunpular well,
Juen & model deserilbes the pelarization process with gufficient acouracy in
gome glasses and perhaps zlso in some sclgnette~elecivie erpotain. Un this
ozeasion the ion {indesondently of the acting electric field) devistes only
little from the fixed well on the ccension of oscillations and "displacements”s
In the electrie ficld the potential well iz distortoed.
urthermere, an expresclion for the electric moment of the volume uwnii is given
for tne case that the diclectricum is unisotropie and thet the electric field o
includes an cquivalent angle {here put equal to zerw) with the directions of
siight wolarization for =ll investipsated lnns of the Jdielectricum. Thia oxe

LD BV S ' 13452

2, ot ~ o ¥

P

pregaion ie several times transforzed. furthcrmore, the formula for the voment I
is specinlized for $he case that the condition guf{a+hint = 2 (1+2€ ;<< is satis-
fied. hLere q Jdenotes the churce, o = ihe interior radius of the gonular poltentlial
well, b - the width of this ring, # - b/a, 2z = qia/kT.

Yhis problem is invesiigated zlszo sheortly for & macroscopicnzlly inotopic dielec-
tricum. 1n this case the directions of the selight polerization of the ioas {or
ion groups) arc statisticzlly distributed over the spaces. hoen oomputing T it io
then necessary to aversge not only over all values of x, but also over all anglies.
The expression for 1 thus Tound is cxplicitly given snd specislized also for the
case qu{e+b)/kT = 2(1+ 4 )< 1, Only within tic dowain that is far from sature-
tion {i.e. at 2z << 1) is the polarization process of an isotropie ion dielectricum
described by the same expression that deseribes an anisotropic dielectricum.

if the potential well and the potential barrier have & comparable width, alsc ths
equivalent polarizability of the ions incresses with inereasing height of the po-
tentisl barrier (activation enerey) ﬁo. Haturally, the time necesssry for the

cecurronce of polarization must inercvase on this oceasion end the eorresponding
_velaxation fresuency must decrease.

CIRSTITUTION
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ATRILET YLOR S PHEBIcy ! A - 1353
HOR KUGAM, Hel.
The lonstationsry fleat Conduction in Splids which are lLimited
by Orthogenal Coordinete Surfaces.
1. Threedimensional JTemperature Fields.
Zurne techno fis, 26, fase. 6, 1185=1195 {1956

lssued: 7T /7 1956 reviewed: 10 /1956

The present work investigates nongtationary threedimensional temperature fields
in homogeneous snd isotropic bodies, «hich ere causcé by nonstationary spatial
and surfacelike distributed heat sources in the case of inhomogeneous boundary
eonditions of the first, secsnd, and third vind. Bodies with 6 surfaces which
sre created by the section 0f/thrae nairs of orthogonal caordinate surfaces, and,
in epddition, depeneraterd LAHL bodies with & surfaces are examined, The inhomoge=
neous partizl differentisl equation for the noastationary heat conduction pro-
cess within the body, the boundary conditions velid for the boundary surfacaes,
and the initial tomperature distribution are given. jecause of the additivity of
the solutions of this linesr system the process of nonstationary heat conduction
may, in the case of & plecowise continuocus modification of the intensity of the
aources with respect to time, bYe reproseated by a successive superposition of
procennes which correspond to its jumpelike and continuous modification. It is
advigable to investipate the twc cases separately.
: ase of o discontinuol dificstion of the inten-

innle and mont inportd: case of such & molifie-

sabivng . Por Lhe cetermination of the nohe

J

surh.techn.fis, 26, fasc.G, 11851193 {1056 cand 2 /2

stationary toaperature field tobtal syatems of orthcnormalized eigenfunciions and
eigenvalues are introduced. The physical significance of the modified method oy
PouRIEheLals 48ed here gonsists in treating the surface distribution of the
sousce as a limit of a spatial distribution. In the case of a sinultaneous @ fect
of 2 space~ wnd plane source, the temperature field may be considered to be a
superposition of "partiel fields”, each of which is created only by one source.
The short-lived effect produced by heat sources {e.g. in the case of a short-
circuited elcetrie cable) may often be looked upon as & theraal shock, On this
ocoasicn the density of the spatial distribution of the liberated energy wmay be
congidered as @ limit with unlimited shortening of the duration of the impuines
fext, a formula for the influence function of = punctiform source is given for
the threedimensional problem with mixed boundary conditions. There follow repre=~
gentations for the ;ggggggggngjglﬁg_in the case o§w§>continuous_ggéjf}gg&;gg
of the intensity of the sources. Tn this case the solution can be found with
the'heip of B DURAxLL integral. is oxamples heat waves are studied.

INGRIMOTIUN:
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SUBJECT USUR / BHYSICH Carp 1/ 2 Ph = 1354

ATTHOR SALREGRIT, AwHle

TITLE The Jetermination of the Voltage of the Thermal biaruptien of
Lylindrical Iysulstor.

Canlosidal. Zurn.techn.fis, 26, fasce 6, 1194-1201 {1956)
Issued: 7 / 1956 reviewed: 10 )/ 1956

The present work describes a new method {or the computation of such a dis-
ruption while taking into account the heat liberated in a current-carrying

vein. 7This problem ie solved by the ¥UK method, i.es at [irst the problem

for o plane field is solved, after which one passes to a cylindrical field by
conformal representation. The current in the vein changee the heat flux in the
insvlation considerably. This problem is at first solved for a dielectricun
enclosed between plane clectrodes. (ne of the electrodes is heated by a cur-
rent, the othef traonsfers the heat through anothier thin dielectricum, which is
no% under voltage, to the surrounding medium, The equations of keat conduction
of the varicus layers are given and their solutions are deotermined step by step.

The thermsl disruption in the dielsctricum occurs on the occasion of the
destruction of thermal equilibrium in the dielectricum, l.e. if in the entirve
device more head is libverated than is led off into the surrounding nedium,
Next, & parameter is comtuted that corresponds to the disruptive voltage Ud’
the correasponding family 6f curves iz illustrated by o Jiagram. <ith the help
of tuis disgram it is easy to compute the disruptive voltage. After this

surn.techn.fis, 26, fasc.6, 1194-1201 (1256) caid 2/ 2 PL o= 1354
solution for the case of a plane Tield, the substitutions for transition to a
eylindrical field are given.

Jy this method the disruptive voltage of an insulator for 22C kV was deter-
mined. For this purpose the equation of losses is specislized for a paper-oil
insulator saturated with transformer oil. U, = 211 XV is found, which exceeds
the operation voltage of the insulator to a sufficient extent, nawely by 66%.

The disruptive voltage of a cylindrical insulation depends osgsentially on the
quantity p, of the lonses at an initial temperature é%o of the multiplication

constant a, and on the heat conduction coefficlent ;\1 of the dielectricum.

A1 changes rather little with different insulating materisla, but a and P,
may change considerably according to the guality of the insulation. By re-
ducing these parameters the disruptive voltage of insulators may be consider-
ably increased. This method may be employed both for the computation of
throughainsulgtgfbvaa,also for the computqﬁ@pnﬁof'the ipgplatora of;pgb}es and
other insulator types. '
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R pOTHIL NGk PEYZICS cap 1 /2 #h o= 1555
AUTHOR SARGAFTIEN, NeB., SKIRNOVA, hoV.
TIPS on the Dependence of the Heat Conductivity of Lteam on Penpoeratude.
FoRIUMCAL  urn.teohn.fis, 26, fasc. 6, 1251=1261 (1956)

issued: T / 1956 reviewed: 10 / 1956

5% first seversl works dealing with this topic ave discussed end criticized.
for the comparison of two different methods for the determination of the heat
cordnotivity of steum and for the purpose of findlng the corresponding sources
of errors the suthors undertook experiments concerning the determination of the
neat conductivity of steum by means of two different devices. The one is based
oi the method of coaxiel cylinders {method by F.MEYLS and D BANDLL, Trunsg.
s, T2, Gy 767, 1950), the other on the methed of a heanted wirc. The method
of the heated wire ig Based on the determinatien of the heat conductivity of &
cas located detweon couxial eylinders. The inner cylinder consiats of an
glectrically heated ithin platinum wire and serves o4 the same bime &s 4 ree-
sistance thormemeber. on the exterior surface of the second eylinder, whieh
aonsists of a quartze or glass tube, = platinum rosistense thermometer is wound.
The coefficient of teanb conductivity is determined from the amount of heat
transforred by the surrent in the measuring wire, from the temperature differ-
ence in the layer of the gas to be examined, and from the geometrical condi-
tions of the device, The resulis obtained by the nubthors witk the help of this
nethod apgree well h previously obtained messuring results. Iin the cace of

d of couxinl cylinders, two coaxial oylinder {dismetor = 25 am) with

ks

[y

v . P ; . P
urn.techn.Tis, 26, face. G, 1251-1261 (1956} Chnp ¢ /2 FA = 13Y

& narrow gap betwceen them containing the substance to be inveatigated are
used. The heating system is in the inner ecylinder. The coefficient of heat
conductivity is determined from the heat flux through the substence to be
examined snd from the difference of temperature Lbetween the exterior surface
of the inner cylinder and the interior surface of the outside cylinder. Hext,
the causes for the lack of agreement betwsen the evperimental results obitained
by RLYES and SANDLLL and those obtained by other authors are discussed. The
main disadvantages of the apparatus developed by KuYh? and DANDELL ave the
existence of 7 centoring screws and the lack of a protective heating system
in the lower part of the cylinder, “herefore the authors determined the heal
conductivity of steas by means of 2 relative method. In this connection it is
necessary to know the heat cemductivity of a material of reference {(in this
case nitrogen) well. Because, when taring the apparatus, KLYES and SANDILL
asmumed the heat conductivity of nitrogen to be low, they also oblsined dwo
jow values Tor the heat conductivity of steam.

INSTITUTION:
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SUBJECT Canp 1/ PA4 = 1356
AUTTIOR ] .
PITLE f) imat Trenpier on the Cocasion of the Transversal Passing of
& Two-thase PMlow Tound a Hented Cylindrienl Tube.
_ PIRIODICAL Zurn.techn.gia!wgg, fasc. 6, 1291=13%05 (1956
Issued: 7/ 1955 reviewed: 17 /1956

The present work deals with the hest tranafer on the cccanion of the trensversal
passing of air contalning extremely smell droplets of woter round metal cylinders.
Owing to the Qifficnitios arising in comnoction with the aforementioncd conditions
the experiments were carried osut with pimplificd conditions.

Oxder and method of tie exreriments nre dosoribed on the basis of & drawing. A
liguid (distilluﬂ wnter) was p :1 Trom a pressure vescel throuph o pardfying
filter to a centrifugal strainer undor a prossure of 2 « 10 atm. The drops of
water leaving the centrifusal strainer dyop under she infliuence of gravity, taking
the air with them. Hereby o two-phase cylindriocal flow with & diameter of up to

1 & is produced o distances of up to ¢,% n from the sirsiner; in this fleow the
metel cylinder to be investigated was Ilncated. "he water wan collected in a
vesael, purificd, and pumnped back into the -ressure vessel. The teet cylinders
were nade of duraluminium rode of 12, 18, 22, 25 and 40 nm diameter, and were
heatod from withln by an alternatice current. “he $empecature of the surface of
the compensators and test cylinders was moeasured hy means of thermopiles. Cone
sldoring heat transfer by raliation, there was pood agrecment among the results
obtainod at all surface temperaturss, whick indiecstos that the apparatus used is

£ - oy

Turn, techn. fis, 20, f;auaﬂ, 17011305 (1955) Lanh 2, & PA = 1356

well sunited for i%s purpouc.

Gonelupions: According to the termpersture 6f $he eylinder surfsece, thers exist
two different kinds of flow round the oylinders and of heat treansfer: e [ilg-
like ‘and a not wotted kind. Uraneition from the {ilm-like to ihe not wotied
kind takes place 12 the temperature of the oylinder surface is somewhat higher
then tho boiliny temperaturc of the liguid,; and by thic trencition the inteneity
of the heat trancfer is conuiderably reduced. mxperimentul resulte are here rgw
prepented in Torm of generalicod gusatitetive dependences. However, beosuse of
the specisl character of ths experimental methed eunloyed several guantitios
entering into these relations are indirectly determined by computetion,

The procese investisated is suited for a wariety of technieal applications.
dbove all the film-like Tlow sy be most affective for the purpose of cooling
highly heated surfuces. In ihe ceae of not too large REYRULD numbers (of the
order of from 00 to 5000} and in the case of o uoderatc consumption of liquid,
it was possible to conserve e heat flux of up to 150.000 keal/m®, hour and a
heat transfer coefficient of up to 1700 keal/mc.hour.®C. This ie 20 « 25 times
a8 much a8 in the ocase of a {low with only air. This work is of great practie.
cal impoxtance for the gaz cooling of reactors. » .
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L BJECT ISR / [N MRS
AUTHOR STAJH, BeBe
TITLE one~Band Wodulation with the Hely of Phase Uysiems.
5onIohIGAL  kadioteshnika, 11, fasee 6, 13-26 (1956)
Issued: 7 / 1956  reviewed: 10/ 1956

tere the principle of the separation of a lateral frequency band by means of

three-phase wodulation isg dealt witn., with three-phase modulation equilibriwn

aodulators and [ilters sre unnecessary, bul the phaze shifts in the high- and

low frequency parts must be exactly ohesrved, 3t the wreceint

technology this is easily poneible,

"he prineiple of thrce aze modulastion; Un Lhe ocoasion of tne modulation of

o thres-phase system of high froqueacy surrents {or voltagen) 3y @ bhrog-phase

eysten of currenis fiih sound frequency $ne following curzend aysten is obtained:
,JJ + n sin 304) ein ©%

1A
iy b 5 osin (Szt + 125“}] sin(@ t + 1207}
1% & , ) ’
1+ = st (S?z - Sf“c}} EinCUJOt 24077

= 1

-‘,111 s

denotes the vaiune of the current for operatior with carvier {reguency,
he sounde-sngular {reaquency, (0 = high angular frequency, & = podulation
1ent. Ay superpocitiorn of the Surronts a comnon ecircuit the voltage
owor latertl band is obtained.in the case of unotner order of phases the
above lateral band wmay be separated.

nadiotechuiia, 11, fasce 5, 1280 (i00C Chmno 2 PA = 1557

The bloek scheme of the devige should be designed so that the three-phase mnodue-
lating device need noet be nowly tuned in when switching over the trangmittexr {rom
ona wave to another. For bhls purpose & lateranl band oust be separated on &
middle freguency. The block scheme of the casecadelike union of phase {ourpoles

is discussed on the basis of & drawing. Tuls cascade scheme with erossed coupling
of fourpoles theoretically permits the realization of an uscumed coastant phase
shift within & certain frequency range. The accuracy oi the sumRary phase charsc-
teristie depends exclumively on the accuracifof the harscteristic of every indi-
vidual phase shifter. the cageadelike wiring circuit of ine phase shiTters makes
it possible to obiain a twophege voltage with a shift of 1249 at the output of
the device., This twophase voltage can be converted intc a threephase voltage by
means of the circuit illustrated. in resl Lechnical systems there is always a
cortain insccuracy of phase shifts. Therefore the gggggﬁjggwggx;gigygLigljg@§£
shifts and the technical possibilities of the realization of these tolerances
are here determined.

in conclusion the experirental realization of these deliberations is discussed in
detail. Teets carried out with the device coniirmed theoretical sssumptions. The
device ia rather simple and has no complicated filter. It is ready for being

used in prastice.
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SURJECT sk /O PHYSICS cand 1/ 2 PA - 1358
nuTiOR KALININ, Ali.
(n the Computaticn &f the Field Itrength in the Zones of shadow and
Half-Shadow on the focasion of the Propagation of Ultrashort wuves
alon? the Smooth Sphorieal Surface of the harth.
Radiotechnika, 11, fasc. 6, 42«40 (195%6)
Is"ugd. 7 01055 reviewed: 10 1

¢

Thn rresent work describes an approximated metlod for the compubation of field
ronsth dn these zones witheut grophical int olaution. The ouly weithod for sueh
con;ut“tionn hitherto known is that by B A VVELINKO. In the scase of ultrashort
waves 1t is possible in many eanes (with the excepilon of the yropazabion of waves
with a whve length of move than 1 %o 2 » with verticsal polariwation above the sea)
o replace a corresponding exsrasgion by YV I3 by the bhoundary value. In thet
case field strength does not depend on thu electric paramebers of the earth supe-
feco and also not on pol&fiudtlﬂﬂ, and a aimple formulas for the atienuation factor
in the zone of th hadow 1g ot ned: ¥ = (x) o o+ U, (v, ) r U.Y i
n the zone of the she ig obtained: V 1\h>ub + Uy (g day + JE(‘Z)db ilere x
denotes the d i tance between the points of ftransmission and receptlion in dimensione
less units, 1 and rz - the heights of {the transaitting- and rec&:ving antennsg ree
) . Lt . b4 1/
spectively in dimensionless units, ¥ = zfmq_ i, (as; A,*n} i3, a . = equivalence
K ke ot PEA 54
. . A . ) . . s
radiug of the earth, /' ~ wave length, §1ah1fno, 12 = hqfho, by and h2 ~ height of
&
the tronsaitting- and reoceiving antenna roespvectively sbove the surface of the

tadiotcoehnita, 11, o 3y 40 ARD e Pa = 1358
— - ) )
sarth, ho = (aﬁﬁ A “. For ultrashort waves and not ton low heights of the
ae

antenrnae the exponentl'l dependence of the attenuation fachor on distance holds
good not only for the zone of shudow, but up to the dis tqnce of direct VlulbllltJ
and even beyond that distance. This permits a simple approximative couputation of
the attenuation factor in these zones. Computation of +Ic atteauation fuotor in
the zones of ghadow and half-shadow iz rnduce to the computation eof ! By and to the

A}
formulsa vih a'vo an 1741 11\1711 fa){ § -1}, where 1y denotea the sma{}er height
A \ \
¢f the antennae in

e pemenmrey

dimensionless units, m* 1;Y2=h1/h?‘$?, e.n/n i = V2a,

np’np ae

© R £ . 4 ey 1 v g vt 3 & 3 e
( Vh1 + % EE” Vo = value of the attenuation factor with Xnp ” &np/ﬁo‘

liext, the limit ranges of applieation of the interference formulae and of the lagt
formuls but one igs shown. These computations of field strength, according to this
formula contain ne inaccuracices preater than 2 db, and this ig the case even with
an antenna height of 10 m and a wave length of 7 m. ﬁith‘qmpermitted error of

2 db the formula derived here may be used if only x np k/Y1 +,v 2’ 2;0,). This

cond*tion is always satisfied within the range of ultrashort waves if the an-
tennae are not too low. Thus it is possible to compute field strength in the
zones of shadow and half-shadow without difficulty with an accuracy that is
sufficient tor practicel purposes.
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Ph = 1359
How '
PIELL CThe Effe Cutput Circuit of a D . i flzdie Transmitier,
Hadiotechnika, 11, fase, 7, 3=12 (
Issued: © /1956  reviewed: 10

The present work deals with the possililities of suppressing part of the lower
11 band eud with tne determination of the selecitive [requency chsracter-
a television transmitier. The realization ol a steep lower section
extrovely high Jreguercies amounts to & fraction of a perceut of the
frequency of the channel, nccescitotes special measurcs besides the
pression of the emitted radiation of lov fresuencics., This probl is solved
he following manner sceording to of the
vigion transsmitter: 1.) By veing speeciul ulbrahigh frequency filters in the
transmitiers 2.) By the utilization of the smwmasry selective propertiss of the
inter~cascnde~circults of the transmitter. The construciion and the possibilities
for the application of both mothods sre discussed in short. There Tollow delibe-
rations concerning bthe construction of the eluscirie cigp“'ﬁwgystemqmgg_the'E;bEE
band casgadesn of bransmitier. among other things a comparison of resonancs
curves shows that, in the case of a zimultanecus decline of the characteristics
on the edge of the bandy e.ro by one 35 (conditions ctherwise beiny the same)
the transmission bands of a threeecireuii- or of a one-circuit-~filter are 2,38
or twice as wide vespactively as in the case of a one-gireuit-Tilter, Iy meking
the clrcult systems of the pre-cascades of the broad band section more sompli-

hediotechnine, 11, famce T, 7 {1ond) CARD © Pho- 1359
cated the nominsl power of the tubes dn these cascades is only slightly die
minishad, the increase of selectivity of the inter-cascade-cirecuits in the

input circuit of the Srunsmitter means no essential improvement with reaspect to
the resulding energy coelliclenty. he gircuit sysltem of the end enscude of the
transpitter with increasgd selectivity is then discussed. The increase of selec~
tivity of this cireuit system by a sluple increase of the number of intermediary
tuned circeuits in the anode cirouit ig not useful. 1t is of greator advantuge to
construct the cirecuit system in form of a band filter with the damping peake at
the transmiszion beundaries of the band. The wiring diagram of such a filter as
well ag ite equivalence scheme arc discussed on the bagis of a draswing. Finally,
the eguivalent resistance of the tube which is cuused by this circult system,

i3 determined. 4 further advantage offered by the scheme discussed here ig the
srotection of the output of fhe television transmitter against the frequency of
the sound emitter in the case of the operation on a common antenna. Experimental
verification resulted in a suf ficiently accurate agreement with theoretioally
computed relations, The selective circuit system warrants a noticeable broadening
of the transmission band of the end cascade without mny reduction of its power.
The here discussed scheme was realized in many television stations of the

Seviet Unione
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SHBSUCT VHER [/ OPEYSION 20 / 14 = 1360
AUTHGH Teitey MIHAKOVA, TeXs
1ML The Synchronization of & Tube Generator for Tinus Uscillations
by & Fractured Fultiple Jussi-zlastic Fowrce.
SuadOBIsal Raddotechriha, 11, Tase, T, 50-56 (1958)
Issued: € / 1956 reviewed: 10/ 1056

The Trecuency “ s p/n (n= 2,7,.e4k) of the harmonic exterior force is near the
frequsney of one of the sub-harmonics of the eigencscillations of the generstor,
but the enfrequency of t} verator is “ o, Phe present investigation ocone-
siders the seft and the hard usode of opurutiog of the generstor. 1T the system
produces quasicinusoidal eigpenoscilletions iz the case of a lacking exterior emfy
nerlodic synchronous-like modes of operation of the generator are posrille if an
exterior wal {with p ~ Q;} exists., On thioc occasion oscillations enferced in the
senerator sre produced with a {requency of the exterior Torce, =nd it own eigen
oscilintions zre synchronized, i.c. its freguency then wmounis te W = p, The
amplitudes of the synehroniszed eigenoscillutions depend in a very complicated
menner on the anplitude of the exterior foree, but each term of the corresponding
formulae can be interpreted physically. The character of the modification of the
smplitude and the phase in the case of synchroncus-like operatiorn depends eapen-
tislly on the coefficients %o be found in the equations with cos ¢, sin g,

gos 2 , and sin 2 ;. In the goneral case investigation is carried out grephically.
14 was proved in theory that phase- and amplitude-jumps ure possible. These

jumps mey occur according to the direction of the wodification of the vdetuning”

o s I I . -t hm oy
Rodiotoshnika, 11, Tase. 7, 50-56 (1256 gain 0 /2 Fa - 1360

at various voiants of the synchronization domain. 1L there are juaps, phases may
ghang e by more than 7 within the domain of synchronization.. Furthernore, there
existe & domain with ctationary phase values, The theoretical investigation of

g sonerete gencrator s ) 2 and n = 3) confirms the conclusions derived
here, Cnn the ocension of : »h investigation of the case n = 2 the existence
of a "threshold valuc" of = ain parameter w»as furthormore found, in the case
of which further jumps are ; z

Yhe block scheme of the experimental order is given; in the cathode repeater it
containng a circuit which is tuned in to the frequency of the eigenosscillations of
the penerator to be synchronized. It is thereby pozsible, in the spectrum of the
exterior force, to suppress the harmonics with a frequency that is near the eigeti=
frequency of the generator. Synchronization was carried cut at frequencies of the

exterior force Cde = p/n (n = 2,344,455 p ~ a)o, Coo - frequency of the generator,
and showed that synchronization takes place on the subharmonic st arbitrarily

small amplitudes of the exterior force. If the amplitude of the exterior force is
increased, the breadth of the synchronization band inereases non-linearly.
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SUBJ T USBR [/ OPBYSIcs caRD 1 [/ 2 PA = 1361
Ayshon PEROV, Gele
On the Problem of the Computation of the Effective Reflecting Area
of a Surfgece Target within the Range of Centimster Waves,
Radiotechﬂik&, 11, fasc. 7, 57-58 {1956)
Tssued: O / 1958 reviewed: 14/ 19496

o~

The ar-uent work remerks upon the faulty computations, sueh as are found in
literature, of the effzetive reflscti arce of surfaces which reflect radio
waveu diffusely. Thiz relates to tre impulselike irradiation of ths surface of
the earth, oz e.g. by the pano rodiclocestor of an sirveralt.
ce of the earth behaves with reopeet to contiseler waves like o dife
lecting surfuce. 1t is therelore possible, when ifnvestiguting the
to do zo on the bhasic of LAKELRT'S lav according o which the diasgram of
Gy r&dkdtl" is o i schon the reflecling surface.
i A i a4 irradiated, the
surface of the hemi~
(7 - uistpuc; butucuu th& radiolccation

= D, osin w. liere | the density of

’ 23
the sower current at zenith (point 4), & -~ the angle above ihe horizon of the in=
vesticated point O. 1§ b, is known the power P of1 which is reflected by the sur-

[ b
by intepyation of the density of the power current with re-

spect to the surface of the heminphere. Un the other hend, it ie true that

&

i
y
&

{face 31 can be computoed

W 7
J

Rpdiotechnika, 11, fase. T, 57<LL (109 cagn 2 /2
Prefl = <P1 win 8 ﬁ1. dere 1 denstes the refllection coefficient of the radio
waves on the surfacs and ., - the density of the power curreni of the primary
wave. For the effective reflacting area of the surface 3, of the observed do=-
gurface in the dircction of the source of primery radiation
= 4 52 sinza. This formla is e.g. derived by s.0. 3 C0HCLOY,

Bases of Nadiclogation, published by vSoviet Rudlod, 1954, but the author is of
the opinion that 30CCVULYV committed errors when examining Spg‘ scoording to the
author's opinion SQQ = 2Og tuuﬁ sin @tge is ftrue for the irradiation of the
surface of the earth by the radicloecation station of an aircralt. lere ¢ denoteg
the veloecity of lighk, ¢+ - duraiion of the impulse, ¢ - width of the diagram of
the directivity of the antenne in o horizontal plane. R and & have the aforemene
tioned significance. The lastnamed formula is opposed by allegedly errongous
formulae developed by foreign authors. Next, the wesk arguments brought forward
by severul authors, as o.g. those of A,¥.BOCOHOLOY, in favor of these sllegedly
wrong formulae i pointed out. This error committed in connection with the dee
finition of 5 . causes a faulty determination of the most suitable form of the
diagrem of direotivity in the vertical plane for the antenna of a panorama radioe
locator for aircrafi. sccording to tho author's opinion these errors have hitherte
not been ocorrected. "his work is of great: importance for rudiolocation.
INGTITURIGH:
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vogk [/ PHYSICS Cakb 1 [/ 2
£OCANDY, HaGe
PITLE 5 Kesonance Phenomenon in Two Coupled Sections of a Line with

Small Losses.

Issued: & / 1550  reviewed:
Also one, two, or three resonance sections of a line can be connected fourpule-
like, on whiech ocoszion the transmizsion bund of such z system can be nade veXy
small, which is of great practical importance.
Bere a system consisting of two coupled fourpole-like scctions of s line is ine
vestigsted, line of the length 2 1 with low losses is investigated in the mid=-
dle of which a resistance is coanected between the iwo conductors, Thas, this
line mey be consldered as & coupled system with the coupling resistence I. To the
input.terainals of this line a sinusoidal voltuge of & g rator with the clectro-
zotoric foree & and with the interior recistance 1 is conrectod, and the cutput
terminals of the line should bhe left open. . ratio botween the voltage at the
open oubput terminale wnd the « of the nerator for 4

e frequency vordering

upon the first resonance frequency fo of the seetion with the lengiz 1 = -0/4

is to be determined. Jere it is true that 5 = %10 /fo.

The transfer eanations for such a case are given; from then the ratio between the
voltage ﬁq and the emf of the generator can be determined. It is trangformed in

£ .
considersbion of the small losses of the line and is specialized for the free

hadiotechnive, 11, fasce 7, 60-62 (1056) cakp 2/ 2 Ph - 1362

quencics near the resonauce freguency. jierefrom the modulus of the ratio (voltuge
2t tre ond of the line / emf of the rencrator) and its maximum valuc are derived.

n

The smallest relative transmission band is 481 at R —> oo and T~ Oe b 1is the
real part of the propagation constant [ = § + ic.

Theprefore it is necessary, for the purpose of conserving the smallest possible
transmission bund, to incresse the interior resistance of the generator (e.g. by
neans of an additional resistance) and to reduce the resistance r switched inte
the midcle of the line. In the case of r ~( (shortocircuited line) the coupling
between the sections is realized by the nagnetic interaction of both sections,
1t wmust, however, be taken intc agcount that the absolute value of the maximum
of U?fh diminishes if the ratio R/r increzses.

& disgram shows the resonance curve sxperimentally recorded on a section of a
coaxisl cable at r = C.
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wRsR [/ PHYLICS CARD 1
OCEUR, Vele, #ulROV, JU.V.

The Computation of the wlastic Scattering of Hlow mlectrons by a
Hydrogen Atom by the isthod of Integral dSquations.

urn.ekep.i teor.fis, 31, fase. 1, 146-148 (1956}

Tazued: ¢ / 1956  reviewed: 10/ 1356

2 Ph o= 1363

/

imefulness of the method of lute sousbions, which was sugoested by
i ig examined by busing upon the sune approximated re sentation
Uy Sefenhin and Lol T o{ihys.devegqd, 269 [1985) )
«(r1)Figr?)il rm)€~{r1j. a0 netes the function of the ground

o

EURY el ] s
iea DA cedenat

. N 4 o g
he nydrogen atom, P={r) and ¥ (r) are considercd to be apherical~sym=
i.c.’pnly Uegeattoring ie taken into account. in fhe oacanion of the

\

; LUl . . ¥ o ) :
on of H !r1r5}9 the funetions f=(r) » r¥=(r) muct here satisfy the equa-
o N - N -

- + + e P
ARG . - - . - N o . 2,
o Kt ()i () () gzax) ) utz )0 () [ (et E /2 ar
and the corresponding boundary conditions. Tiere 7 genotes the energy of the
atom, s wave aumber of the ineiding electron, and it is irue thut:
[ -, » ™

N/ 2

y{a)= &-( ﬁpu

S \
tively for ¢ # ¢’ {and r £ ') respectively). The egyuation mentioned can be

,
r'}j"(rr'}dr'w1/r§, wir)=ri{e), f{re' )= 1/ lond =1/ 2" reopec-

clesrly svbstantisted with the help of the variation prineciple defined for cole
lision problems, and is here converted intoe the following two integral equations:

v

P

N

=(1,%)sin k(r~-s)¥(a) ¢

T
+ {2/} ul ) Sg sin al{r-t) u(t) ((1/%) =(1/8)) dt. Next, an equation for the cone
nection between oy and a, i determined.
Tn the antisymmetrical case computatione can be gonsiderably simplified because of
the invariance of the total wave function with respect to tne translormation
£(r) 7 £(x)+ ¢ u(r), which is shortly discussed. (€ here denotes an arbitrazy con-
gtant). - By means of the formulae mentioned here the functiions f*@)nd f-(r) were
computed in first approximation, and from them the phases of scattering were de-
termined; results are shown by two diagrams into which almo the results obtained
by other authors were entcred for reasons of comparison, In the antisymmetrieal
case the % curves (found by numerical integration by means of the variation me-
thod .and by the method of integral equations) are in agrecment. In the symmetrie
cal case o somewhat higher phase value ig obtained for k 2 (,5. A%t lower
energies the result fully agrees in first approximetion with the result obtained
by numerical integration.

1NSTITUTION: Leningrad State University.
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e ¥hysical Bnses of slectron-Upiiecal Chronography.
okl AkadJeuk, 100, fase. 2, 218-221 {1
Tesued: 7 7/ 1856 roviewed: 10 / 1956

256)

“lectron-optical transformers can, beczuse of thelr narked incriizless mode of
creration be used for the study of processes of very short Jduration

-l -]
{(1u 7 4o 10 14 see) by developing the electronic image. Phis metnod may be
nolled "cleetren=optical ehronopraphy’s its mode of operation is discussed on
the Lusis of a drawing: oo objective reproduces an image of the light source
on Lhe phobocathode. The electrons emitted from the shotocathode are accele=
reted and are then focusscd by ine electron~optical systexm {which here con=
45 of two rings and an aperture;. vefere ispinging oxn the fluorescing sereen
he eloctrons pacs through s rapialy roteting electrie or magnetic field, and
T “ore the image of the light source is developed on the screen according
{irculer development is the most Favorxable. if, however, Lhe duraticn
vyrocess to be investigated is mueh longer than the period of rotation
deflecting field, it is possible to make us of development in s spiral.
The minimum still Tesolvable intcrval of time is <t = T/2%78. (¥ - pericd
of rotation of the field, R - radius of the circult of%8velopment on the
fluorescence serecn, & = rumber of still rcsolvable strokes per | cm of the
seTecn. The sculty with respect to time of development can, in principle, be
made t0 ascume any intensity by reducing 7 snd increasing 6, but in practice

oot “

n man_ \ ;. .
1 i fasce?, 216-221 §1058) caxb 2/ 2 Ph - 1364

Dok Lelkad inul, 108,
34 is limited by seversl causes: The first of them is clectronie chromatic
aberration. Here only the nonrelativisiic motion of paraxial electrons in
pxial-symmetrical fields is disoussed. The differences of tiwe occurring on

; ision amount t L. =m Dy Jen (B - field strength at the
this occasion amount to elron ox’ %o ( o E ng g
cathode; e,m,vox,t - ghargc, masg, initial veloeity, and duration of motion
of the electron). Hexi, the deflection of electrons near the soreen is dige

cussed. The formula for AN tchrom applies in the care of an electromagnetic
focuzsing of tus electrons in the electron-optical tranaformer, & further ime
vortant cause of the limitation of mcuity with respect to time is ihe finite

thickneas of the photocathode. The. snulysis of all these causes shows that the

. a UAds? . . ‘-14 ) . o ,-,'10 X ?14'
highest aeu#lﬁ'oi this method is ~ 1C gec. For times of from 1¢ to 1C
sec slectron-optical chronography is at present the only existing method for
the direect study of the development with respect to time of processes which in
any way can csuse the emission of slow clectrons. imong otherasy the following
processes have such a duration: excitation of nuclesr states, 53Rxnxov effeot,
initiel stages of scintillations, some processes connected with spark dis-

chargen, decay of heavy mesons ete,

IHSTITUTION:

Sanitized Cop oved for Release 2010/11/04 : CIA-RDP81-01043R00080019000:



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

SUBJECT USSR / PHYSICS CARD 1/ 2 Pa - 1365
HUTHOR ADIRCVIC, B.I., GURO, G.M.
TITLE The Characteristic Timesof Electronic Processes in
Seniconductors.
PERICDICAL Dokl.ikad.Nauk, 108, fasc.3, 417-420 (1956)
Issued: 8 / 1956 reviewed: 10 / 1956

Pirst, the electron transition in a semiconductor containing recombination
centers (traps) are given. The acceptors and donors are assumed to be totally
ionized. By the subdivision of &ll concentrations into a part which is in
equilibrium and a part which is not, as well as by the neglect of terms
which are quadratic with respect to concentration, & further system of
equations is obtained. This system is then solved for the damping of con-
centrations that are not in eguilibrium at initial conditions which corres-
pond to steady operation. The solution obtained contains 4 time-dependent
parameters (which are explicitly given). Two of them are identical with
the 1ife of electrons. (..SHOCKLEY, W.RuAD, Phys.Rev.87, 835 (1952)).
Tpese expressions are specialized for low concentrations of the recombination
centergs. Fyrther, there is a characteristic time of damping which, at steady
conditions, is identical with the life of the (real or unreal) carriers which
are not in equilibrium. However, in the case of high concentrations of the
"traps" the damping process is determined by two characteristic times. In a
diagram these parameters are represented as functions of the position of the
ERMI level. In the case of high concentrations of the "traps" the maximum of
the life of the electrons is shifted towards the conductivity domains of the

Dokl.Aiksd.Nauk, 108, f#asc. 3, 417-420 (1956) CARD 2 /2 Pi - 1365

e-type. (F > C). iccording to the dependence of the 1life of the holes on the
FPERKMI level I', another heat-dependent emission of holes from the "traps'into
the valence zone occurs, and therefore a second maximum exists in the case of
such & dependence. In the case of steady operation the recombination of elec-
trons and holes in the "traps'" is in equilibrium with the production of pairs.
If this pair production is interrupted, uncompensated and approximately equall
strong currents of electrons and holes from the zones to the "traps" are pro¥
duced. The life of unreal charge carriers is introduced into the theory as a
fundamental characteristic. In the case of high- concentrations of the "traps"
the results obtained by the autjors agree with'those obtained by SHOCKLEY and
READ only withih a certain interval., If the "traps" are in the lower half

of the forbidden zone, the characteristic time of damping is equal to the

1ife of the real current carriers. This is true for all positions of FERMI
levels in electronic semiconductors as well as in sufficiently marked
hole-semiconductors.

In conclusion the two main methods for the measuring of lives, the impulse
method and the photoelectric method, are discussed.

INSTITUTION: Physical Ipstitute "P.N.LikBLEDEV" of the Academy of Science
in the USSR
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TITLE Phe peculiarities ol the Structure of Hi-iAl-illoys on the Uccasion
of the Separation Process of an Oversaturated Solid Solution of
Aluminiue in kickel.
PERIODICAL  Dokl.rkad.¥auk, 108, fesc. 3, 451-454 (1956)
Issned: & 7/ 1956 roviewed: 10/ 1096
The authors siudiced Lhe aging of nickel-aluminium alloys containing e high per~
centage of nickel with the help of A-rays. Un the occasion of the hardening of a
guenched solution with 17 atom pareent Al {= &,5 weight percent) oscilletions of
the monoerystals of the satellite reflections occur besides the reflections of
the primery solid solution at = cortain stuse of sepuration of the solid solution
which is oversaturated after quenching. The change of the distance between the
main reflcctione ond additional reflectiona on the oconsion ol the tranaition
from one radiation.to another corresponds to the modulation of the lattice para-
meter of the type [w01) in the erysinl of ihe solid solution. The here chserved
case is only distinguished by greai similarity of satellite reflection to the
main reflection, which is the resson why the suatelllites can be observed only at
lar;e angles of reflection of the X-rays. No essential change of the distance be=-
tween the cotelliites and the main vellections snd thus wlso no change of the time
of modulation with the time of hardening was found.
The modulaticn scheme rssultiop [rom tho experimeont is u co~between between the

schemos of BRADLEY on the one hand and those of DANL.L and LIP30S on the other.

v s ’ ' ar Faen s maney oo boe - .
Dokl.ikad.fzuk, 108, fasc. 7, su1=454 {10955) Cavl ¥ [/ 2 Ph - 1366

The lattice poran 7,556 k¥ found relates to the intermediate layers with
increased aluminium concentration. dowever, the layexs with reduced aluminium i
concentration nave no distinetly rarked lattice paramcter along the direction of
modulation. The layers which alternatingly contain a high and a low percentage

of aluminium are probably of equal thickness. Additional inforration concerning
the structure of nickel-aluminium alloys were obtained by observations con-
cerning the change of superstructural reflections which charscterize the compound
Hi,.Al. In the case of zlloys with 17 atom percent a very approximated ceatinmate
furnishes amounts of from 200 to 400 kX for the average measurements of domains
with remcie order. The amount of the lattice parascter %ithin these domains is
somewhat larger than the aversge amount of the parameter for the entire crystal.
in the following stage of separation the waghed-out state and lhe position of
auperstructural reflection change only little, In the course of further harden-
ing superstructural reflections continue to become more distinct. This points to
coagulation processes with increasing concentration of Al. If part of the
aluminium in the Ni-Al-alloy is replaced by titanium, the character of the trans-
formations does not change essentially. ilso in the case of the triple alloy
Ni-Al-Ti superstructural refloctions occur after hardening which are indicative
of the existence of domains with a remote order.

INSTITUTION: Institute for Hetallurgy and Physics of ¥elals of the Central
Scientific Institute of Research for Iron Metallurgy.
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AEULM,
The mhcory of e rro~ Farau and rerri-isngnetbiam.
TRICDICAL  Dokl.ika asce 4, GUI=0U5 (1956)
Tosued: & / “s5f reviswed: 10 / 1656

un the basia of ihe formu tnm*c magnetic moment in the jparamagn
sbote M= b \Q' (2%”“11 ) 2 Lle to consiruch a disgran

T
the elements of wh;cu consist of sections of strudpht lines dn
tic uxu in tuu ;¢ruaagﬂetic domed “ueh w diggram, in contrust

ULINL, makes it possuible to set us & genersl vule for t
vo"vahw above ond L;l o tne CUxIL selnt. The theory te

the capture of seslecirons by declectrons st the expense
hnbrLJ‘ #y =n increase of scourscey on the oceasion of the « tation of a“rdrﬁ
probabilily it is possible to determine the magrnetic moments of the atoms alove
nod below lhe CURLIL point. Por the computation of the urebability of the transi-
vion of the second s—electron ints the de-shell, the nuwm 5 Ny an “& i the'left®

sadrightspine rospectively nust bo sscertained, and frow then ds-interaction
is deterwined. for the Cr-stom 1% iz true that ng;ﬂsﬁiv“; : Uy u#nd for the trane
d }

sition Jr‘DuuLlity of the second eleetron into the d-zone
relation LL:V'n ulm = &Y, lere a iz a proportionality co

. .

tempersiures),

R . ;5 . e . ; e .
cokleikndlHnauk, 1 e 6 506 (1956 CAnD 2 /2 PA =~ 1367

’
e relstions mention E at W ten ntures in quaniitative gpreconent with
the experiment in the ¢ d iale from Cr to NI and in the case of their
alloys. 5t high temparunuzv“ the scoond s~aelectron is practicslly subjected to
the same conditionc ss ig the first sz-electron nt low temperaiures.
If the purameter n_ {that electron conecentration at whrich the moment of the aton
iz equal to zero), ®is known, it is poncible to deterwmine the values of /%

{moment in the ferromarnetic state) with presat accuracy. In this way a dlagram is
ohteined wiich sgrees quantitatively with respect to lt@ prineipal comnonente
with the experiment and which, besides, mskes it possibkle to predict the magnetic
nements above CURIE point for a number of alloys.

It is poseible already now to set up some rules for ferro- and ferr:ma netic
ullcys, eeoze thut the cluments with an unstadble group of H di~electrons are ine
¢lined to Lnrw ferrimagnetic branches, Such branchesg are tihose of FeCr, Colr

and FiCr., The slightest inetability of the d'-group is found with Fe, followed by
“noand Cr. #ith an increasing content of in the ineclination to form ferrimagne-
ti¢ branches grows. In the model discussad the ferrimagnetic elements are not

on the main lines but on the lateral branches. These deliberations agree with

the data of neutronographic analysis.
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SHYHEOS CLED 1
TOUGDANYES, Tud.
La the Leliny Radiatiom on the decasion of the indtiation
{an Diacharge.
toklesknd.Nauk, fasce Uy 820-822 {1996)

v - e
¢ 1956

fssued: & 1au8 reviecwed: 1y

The sturet heray rodictiorn coourring 11 ol the Adiac o ool cone
%

o d e d ey 5 Ly vl ogm v o kP v e h R, STy 3
tberies by hydrogen | nventi st STOOen Was
: 3

" W
3o chunbor of ool ma Lalpiht am Lo 3 @ i B E% A behing
which wers covort R tup foil nnd served ooan wetlet for the
Trom the tube a lumincsod erysial wan [lxed, 3 raduced on
etrode and on 4 of : shasber dwoins Bl o eryatals
ale the slectrods : ey otnl borind the othor aole in
tne o hogre i ¥ paanta produs zeattered
; b 3 Lon ol aoonite the
anplification the lsmpulses sere o e o input of 4 two-he
oscilioprs: " sreolag Lo oan abta Vo 3 stary distinatle
luber i bhe gonnn of & & bo cloctrodes. +% initi 3]

ol the aydrogen of ifrom 1077 t delay amosats to some micreseconds,
alter which the volture betwe elesthrodes dininl nes considerahly. 7he ime
pulse of Yeray radistion ocours ot the woment of the voltuge drop at the elec-
trodes. "he duration of X-ray impulscs and of the ateep volitage drop at the

Teatky Tuucey, Gl0=5202 j Caul g PA - 1500

amounds te ~ 1M gee ir case of eonditions such as those ine

arteleray radiatlon diminiches with growing prossure and bee
¢ Infinitely low ot nressures of sbout 1 nn torr. +t thig prassuro the
insreuse of the electrons on the occuasion of their wotion in the elsctric
can no lonrer equalize the ionization loszaes. weording Yo d.liL', formula
are at the most onual %o the enerpy abaorbed by the alectron from
unit {of froe path) ab the initial denaity

O /€ 7. lere i denotes the Tield strength of the cleetric field,

A} . )
- = Lue lonization potential of the hyirosen wtom and ¢ the charse of the ¢lecs
brone «ccording to the abeve formula Zeray radistion should cemse at a hydrogen
pressure of 1,3 torr. However, if iLe diffusion of the elecirons in = constang
electric Tield is taken iato account, the awcceleration of electrons would Lhave to
ceage al somewhat lower preasures. also the existence of molecular instead of
atomie hydrogen reduces the above premsure limit of X=rey radiation. Practically,
hovever, X-ray rsdiation ceasmes already st some tenths torr. In the case of
¢rowing preasure electrons sre able to absorb their energy only in the domain near
the anode. Therefore the Xeray radiation, on the occasion of registration through
the hole in the alectrode, is recorded alao if recording by the recorder fitted

to the genter of the tube is lacking.

IRETITUTIONS
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ATHOR nlfnJu\udunnIJ, Tole, IHNUIBCH, Vel

TITLE The uOLi(ifICutiQ. of Claas by wuenching,

PAPICRIDAT Doklesikad, Nz JLt, fascs5, C42-84Y {195€)
ssued: & 71858 reviewed: ¢ [/ 1956

Affer the ropgres in prewar £ develdunent within
slow. The degree of hardening charact “zzzed by tensions
nlutn aou Id nat he inepses ST : o bl H
poctive 1 doeviecns, fccording
Jurn, tech : on {1854} ‘uerc ig no differecnce tubs
and the tochnical hnununr/ vaiue of the e of harden
Tor the dependence of the ceﬁrcu of harnezzng 5 oan

ensfer CLu“uﬁtbxiL ;3 LV thae Oritﬂ o0

@ diagyam w
more recent oxpard i gL¢,Jgs ol Jarden
correarpond fto the value 31 ~ 5,?, and Tor a furticr
herdening by 155 the intensity of the heat transfer wus

jever,; the poszibilitics for the solidificution of ;lusa need horewith

Joklsikad, ¥auk,

ve exhauzted, Tpe al data refer to ten

sions in the
wlate, where fe iity of the hardened glass is oetmrulne
¢

its surfasce. Un iately the suthors only quite recentiy su
£y 2 direct deterw1n4tion of the surface ten n of hardened
ication of the degrec of hardening on the
the surface laysrs. sccording to various
; e surfece of the giutu
K] w1thin very wide limite {about fr
sion of hardened glass can be determincd
with respect te annealed glass. By means
ig posgible
tensions on the surface and in the middle layers of retuLazlg heated ﬁlac S. The
corresyno Jormula is given, and the curve obtained agrees satisfaclorily
with exyper ital data.
Thus, the , esent experimental data confirm V,L,1 Mt theory, sccordin
o which the possibilities for the solidification of gluse are by ne means
oxhausted, in a convinscing menncr.

& .
Gl a

Yoscow Chemieal~Technolosical Institute “2.1.%
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AUTHOR OGINVECKIS, Vol
TITLE On n Possibility for the Interpretation of the Series of the Per-
$urbation Theory in the suantum Theory of the Field.
PERIODICAL Doil.ikad.dauk, 109, fasc.5, §19-922 {1956
Tosued: 10 / 1956 roviewed: 10 / 1956

Accoxrding to the opinion of various autihors the aforementioned series ocan bhe
divergent alsc if the infinities are excluded from sndividual terms. Here it
is shown that a certain value may be ascribed to a perturbational series if it
is interpreted in the spirit of the summation sethods (G 4rRDY, "Divergent
Series", Publishing Housc for Poreign Literature, ioscow 951) and not in the
narrvow classical menne of LAUCHY. By means of the theory of yereralizing fune-
1ions a method of summation iz developed here, with the kelp of which a repre-
sontation of the Sematrix is found that is more accephtable than the usual one
and which, in principle, permits saszlysis according to nogative powers of
coupling constants.
The author begins with ar interesting exasple by beleldivs { hokl.iskad.Nauk, G4,
427 £1654), J.SCHRINCER (Phys.Rev. 82, 664 (1951)). 10Tr4, without using the
perturbation theory, obtained

rs Y 2 ‘.~,. “ ~
L= - (1/en") (da/s" e " esl ctifess) - 1 - (esn)‘/;; for the additional

Jo .

term which is due to the polarization ol the vacuun Ly a constant exterior

Dokl.skad.fauk, 1092, fasc.9, 919~322 f1a056Y)  crnn 2 Pa o~ 1370

magnetic field, Here m denotes the rass of the electron. The perturbation
theory furnishes for L' the serics

n

2 ‘:QQ 7. 2\ !
vree{1/6r" /_  ({en~3)Y;

n=2
el
nupbers. +<ith n »> 1 it is 4true that 32nf“(~1)h ((2n)1/2

-
njlye jiere s, denotes the
“

2n-112n)’

s in the case of all e with the exception
of ¢ = 0, and is asymptotic. llcrefrom ICY¥IE concludes that the perturbational
method loading t6 o diverging scriee is useleoss in spite of the fact that the
firgtenamed expression for L' exisis.
sere it is now shown that the sumzation of the mentionad development in series
for I! by BOREL'S method furnishes the corresponding formula for L', Thease de-
liberations @o not indicate the useiessness of the {ormula given for i.' but the
fact that summation must be understood in a more general than the classical
gsense,

Por the scattering matrix 1t is true in the representation of the interaction

that 1as/at§§= { -ig 3 a’x R(v.(x) 7 ¥ (x))g(x) + "renormalization terma" } s.

It is usually wriitten down #8 & series mccording to powers of the coupling
constant gt
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@ ‘ol - )
5= ) (=07mnet v atnt ) )l | (1)
° .

In this expression the infinities must now be elimineted by using the Jjust
mentioned "renormalizntion terme®. The matrix slements for the various physical
processes computed by the aforementioned formula can be represcnted by di-
verging series according to the powers of g.
in this oonnection & representation fer the 3-matrix acceptable from the point
of view of convergence is determined, which satisfies the last but one equation
(i88/8% = .,.). The derivation given here is in a certain sense analogous to the
application of BOREL'S method to the theory of geseralizing functions. Also a 23
dirvect application of BUREL'S method would be possible, but this would necessitate j
making siricter demunds on the existence of a certain integral which is mentioned
here. With it the following representatiou for the sS-matrix is found:

. ¥00 - sy . [t et .

| dseemy - AR et W B DTl et (2)

00 £ : )
or in aymbolic form:

.+ e o

3= 3 ds.exp |-

teco L€

imo,o8
I
4

Dokl.hkad.Reuk, 109, fasc.b, $13-922 (1956) CaxD 4 / 4 PA - 1370

;

A -
Here a = 1 | d%x¥(¥ (x) /7 7(x))3(x), and J, {y) denotes a Bi0SuL function.

-

In the expression {2) 5 is a generalized function of 1/g. In just this expressionm,
the infinities, by the use of the tcrns of reuccralisation, wust be eliainated
for 5 just like in the case of the formula (7). The series in (Z) can converge
also if the series in {1) diverges. “hus the Jdevelopment in series according to
the powers of ihe coupling conatant catisfies the corresponding physical quan-
tity at very general conditions,

As the series in the representation (2) is wost probably convergent it follows
from the present deliberations that the application of potentiul developments

a8 intermediate stage is sllowed for renormalizations, for the derivetion of
eguations, etc.

The series according to powers of the coupling constant wust, by the way, not de
broken off. The success of the perturbation theory in guantum electrodynamics is
apperently based only upon the fact that the series (1) is asymptotic and that
the coupling conatent is very samall.

The representation (3) permits a dovelopment according to inverse powers of the
coupling constant g by the development of

e-ia/g according to_the powers of the argument, for from (3) there follows

[2+] -i} 8 N 4o

S = Z ( 1 ) (l) | a8
iy n! g D

secotdgng to 1/g exists,

IRSPITUTION: Elactrophygical Laboratory of the Academy of Soiency in the USSR,

o {'5(8) - iig? ;% 11(24%Ss) §de,1f the development
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JTIe ALIACTH, K0
AUTIHOR BLIAGIN, K.is L2720 240 _ 21

TITLE The flectron Spectra of Im "7, u znd fu .
PERIUDICAL Zurn.eksp.i,teor.fis, 20, fasc.h, 817-823 (1956)

Issued: & / 1556 reviewed: 10 / 1156

At Tirst the pertinent works on the decay of these plutonium isotopes are dige-
cussed-in short,
Tecinique of the experi i The electron upectra sre recorded by meerns of an
ordinary f-spectrometer with focussing of electrons =t 180 (radius of the
average orbit 15 em). A Ceiger-iuellier-counter was used as clectron indicator.
“The l’u239 278
L8l 8]

was as usual obtuined by irrsadiation of by neutrons; by a further

R S s - . . ) oo L . -

irrediation of Pu with neutrons v end yu‘; secumulate., Two gamples con=
. .2 38 240 2 . . ; .

ta%nang Pu 'éﬁ Pu 49 and Pu” were investiguted, of which one contained more

Pu. 4 and Pu®’ than the nthers. The radioactive source was produced by deposits

from an equeous solutiou of piutonium ritrute on a celluleid film.

itessuring results: In the intorval of electron energles a d-spactrum and a

series of conversion lines are found; 7 of them are conversion lines of

Lalr 4 <4
U"s, 3 are conversion lines of 02 6. Purthermore, the electron spectra of the

same plutonium samples were recoruad by aecans of u spectrometer with increased
acuity {v1%). On this occasion & number of weak lines is added to the already
previously known iatense conversion lines. it clesctron encrricn of from 4,05

Furn.ekap.i teor.fis, fasc.5, 20, E17-823 (1956) CARD 2 / 2 PA - 13719
to 2 ¥eV neither electron lines not f-spectra are found in Puzjy, Pu‘do and
Pu241 with au intensity that is wmore than double the background. The most in-
tense electron line has no connection with the nearest conversion lines, und
its high intensity cun hardly be explained by thu combined intensity of
E-conversion lines. This line is perhaps producted by the clectrons torn away
from the H,0-shells, in wanich case the ensryy of the _f ~trensition must be
~ 3ke¥. In this caac one of the excited levels of y2s might be concerned
and also the ionization of the wsion on the vccasion of the w-decay mig
posaibly make an important contribution. However, these assumptions must yetl
be thoroughly exwained. :

The conversion lines observed arc due to ~~transitions with 3(?); 1235;

38,3 50,85 117(7) keV of the U527 nuclei (product of w-decay if from Pu’))

56 ; ) . 4
end with 44,6 keV of 727[ nuclei {product of a-decay if from ?uz“o). L scvheme

241

Lor the u~decmy of Pu259 is suggesied. The anelysis of the f-specirum of Pu
with the help of a CURIE diagram showed that it nas the form of this permitted
spectrum, In this interval it is found that, in the energy interval of from

3 to0 19 keV the experimental points £it quite accurately on to a straight line.
“he upper limit of the f-specirum was 20,0 # C,2 keV. ‘

IRSTITUTION:
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SUBJECT L/ PRYSICS CARD ;2 ph o= 1372
AUTHOR CRIGUUTEY, Vol
TITLE 4 Ceneralized setho@ £or the rurpone of Vaking iccount of Damping
in the Relativistic Juantum Theory.
PERICLICAL  Jurn.eksp.i teor.fis, 2¢, fase.h, B77-640 (ty
Issued: & / 1356 reviewed: 10 / 1956

A system of an infinite number of connected equatious is constructed each of
which describes a process with the productinn and absorption el a cerizin number
of particles. The kere Jdiscussed solution contains the norwulization, and from it,
as approximetions, the resulis of the theory of dampiug and, ae zero-th 2 pproximas
tion, the results of the porturbtation theory are obtained. The usual equation for
the scattering matrix serves as a basis: 1DPe 50 Lo |/Sc(x} = % {x)u{g). The
operator function < of tne inberaction and the therein contained operators of
the free fields are plven. The solution must take the following rhysical facts in-
to account: Tpe probadility of tne initiel state decreases ia the course of

time because of Lhe interaction awong the perticles, and at the same time the
probabilities to new states, <hich compete among one auother, increase; The
transitions themselves prove to be absorption- and emicsion processes of fres
particles with diffecrent cnergivs and momenta. The scattering astrix is here set
up as a sum of the operators of all sorts of types of transitionna., lowever, this
ngplitting up" of the matrix U alene is not sufficient, but it is necessary io¢
find equations that conucet all partematrices, and these squations must be

solved with a certain dogree of accuracy.

e . -
Furn.eksp.i teor.fis, §8, fasc. 5, 872-2080 (1956) CARD 2 / 2 PA - 1272

The corresponding system of equations is written down and discussed. hLowever,
the right sides =rc nol explicitly wmentioned becsuse of theix complicated
nature (128 terms), but only the method of constructing these terms is demon~
strated, after which the terms that corrusyond to the following processes are
written down as typical exomples and discussed in short: Absorption of a photon
and absorption of an electron in & state and their emission into another state,
emigsion of a photon on the occasion of the transition of an electron from one.
state into another, absorption of a previocusly emitted photon with asimultaneous
creation of an clectron-positron pair, ewiasion of a previously absorbed photon
and absopption of a previously emitted electron-positron pair, transition of a
positron from cne atate into anotaner with emission of a photon. Yext, the solu-
tion of the equations by means of & solution ansatz is discussed. As the theory
is formulatad in explicitly covariant form, divergences can be removed by the
same methods as in the ueual theory. The computation method is suited for
several simultaneously occurring fields and for different kinds of genersli-
zations (higher derivations, nonlinear interactions, nonlocal problems, steady
problems),

INSTITUTIOR: Moscow State University
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TITLE The Peculiurities of the Levels of Nonspherical iven-iven Nuclel.
PLRIODICAL  Zurn.eksp.i teor.fis, 30, fmsc.5, 975-977 (1956)

Issucd: & / 1056  reviewed: 10 / 1956

<

Here the propertice of the levels with 52 = 0 are investigated. (g2 -~ sum of the
projections (Ui of the angular momenta of nucleons on tne axls of the nucleus).
tike in the casse of the ~ ~terms of a two-atom molecule a cuantum number l=+ 1
occurs in addition in the case 90 = 0, which churacterizes the behavior of the
wave function on the occasion of a reflection of the space with respect to &
plane passing through the symmetry axis oi' the nucleus. ¢n the occasion of this

~

transformation the wave function wﬁ;r ir converted inte I@~72p = }b' Becauvse

of the invarianece of the HAMILTONIAN of the system with respect %o the trans-
formation investigated, svery term is twice degeanersted g%th respect to 3L, lere
P = + 1 denotes the parity of the state. in the case of *t = 0 it is true that
lé?cPQ, = }l?o"ﬂ’ 7i = + %, and therefore it jia possible that, insteed of de-
generation, two levels #ith different values of "M exist. States with 52 = (0 can
cccur in nuclei with even A and obviously especislly in ceven-even mclei. AmOng
them are c.f. the ground siate (J=0, P~ +1) and the first exckted atate (J=2,
P=+1). These two states of cven-even nuclei have the same L. %ith Lthe follow-
ing selection rule for the radiation tremsitions is connccted: The transitions
betwoen levels with the same “i {or with a change of sign for 1 ) can be only of

Furn.ckop.d teor.fis, X0, fase.5, 975-977 (1956) camp 2 /2 PA - 1373

an electrie multipole-like (or magnetic) type. For the gquantunm numbers 13i in
the initiul state and ¢, ip the fisal stats 1t is true for electric {+) =and
asgnetic (=) trensitions ﬂi’fj?f‘ﬁ If trere are two levels with2t = 0 and

A 5iS 1 -, By o= (.1)117f {bo it that J, 0,3g#0), then by the selection
rules fsr the parity znd for the angular momentum ginultaneously 27 -pole and
magnetic 21'1-pole transitions are allowed, but there is no special forbidding
rule, the magnetic transitions must sreveil. There now f{ollow several other
details.

Phese dekiberation: are now comparvd with the experimentsl dute concerning even=-
even nuclei. Az the deviation of the nuclel from the spherical shape increases
with the number of nucleons outside the closcd shells, alsc the probability of
the radiation & 2 on the occasion of the transition 2% ~> 2% in the case of
even-gven nuclei inereases with incrcasing deviation from the spherical shape.
The first excited rotation level, however, diminishes with increasing deviation.
The following is required: a) a compariscn of the deviatione of the investigated
nsclei from the spherical shape by investigation of C;SLO%@'S excitatigg.
b) precise data concerning the multipole transition 2 -¥ 2" of the os! nucleus,
invastigation and study of the level scheme of rare earths and heavy eélements,

INSTITUTION: Moscow State University
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SUBJECT UOSR [/ PHYSICS C&RD 1 [/ 2 PA -~ 1374
AUTHOR LEVIRTOQV, I.I.
TITLE Qn the Amount of Nuclear Spin-Orbit Interaction,
PERIODICAL  “urn.eksp.i teor.fis, 30, fasc.5, 987-989 (1956)
- fssued: & /1956 reviewed: 10 / 1956

The author names all relative quantitios of the moduli V?/v1 of the central and

of the spin-orbit potential on the basis of zll data known to him.
v /V san Lo determined from the data on volarization «t high energles (109 to
300 HeV) without determining the density distribution g(r) of the nucleons in
the nucleus, on the assumpticn that the spin-orbit correction makes only a small
contribution towards the phase. One finds V1/Vq = kzs , where @ _ is the angle
2 7 s

under which the maximunm polarizatien Pm ig observed. The average value of V2/91

. ~21 2 ’
is 3,5.10720 cn®.
The estimatlion of V /V1 from the data on soattering at low energies aand [rom those
on levels and shells requires certauin conditions concerning the form of o(r), but |
it c¢an in some cases be carried out correctly, ihe levels of ve’ wnd Li’: The ex- b
perimentally well determined course of the phasex ?1,2 and T, ,. ir the case of £

/ i c

scattering of nucleons by He4 within the energy range of from 1 - 15 XeV can be
computed with great exaclitude by putting g{r) ~ exp(-r"/a®). vhe potential which
agrees best with the experiment is given, so thai v,/ v = 5’3.16“210m2 is ob-

oV, 7

tgined. The one~particle doubleil levels of 01( and Pb7"7 : By solving the

v ,
Zurn.eksp.i teor.fis,3n, fasc.b, S87-985 {(1956) Carp 2 /2 pA - 1374

Sehroedinger equation for the potentiael with plane bottom und smeared out edge
the author alleges tn have obtained a more exact result thon Z.7.3LIN-STOYLE,
pnil.¥ag.§6, 977 (199H) and for V?/V1 and V2/V1 the first perturbational

approximation is explicitly glven. & table shows itle values of '12/\:'1 for smeared

7 ar
out 8=0,57(0" 1), 8<2,29(7%%) ane v, = 57 wev. The ordor of Filling the levels
in the shells computed with the help of a potential between tge nacillator po-

. 4 : 27
tentisl and the rectangular well foraiches V,, " em®.
2

My o= 4107
The relative amount of the spin orbit potential remains constent within wide
limits if tue energy of nucleons and the dimensions of the nucleus change, and

-~

7 5
amounts epproximatively to 3,5.10 ' em®. This may be expluined by interpreting
the effective nuclear potential as the average potential of the nucleon forming
the rucleus. in the case of such ra sveraging over the closed shells the forces
(e.g. tensor forces) which depend on the product of the spin of the outer
nucleon and f£he nucleons in the nucleus make.no contribution in first approxie
mation. The existence of a strong spin orbit interaction is an argument in favor

. . . /‘)(%. -
of the existence of forces of the kind V{r) l.l(di + 63)5'

INSPIPOPION: lnstitute for Chemical Physics of the Academy of Science in the
USSR. .
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SUBJECT USSR [/ PLYSIUS GARL 1 /2
AUTHOR JAXOVLEV, L.C.
PITLE - Gn the Theory of the Plural Froduction of Lesons.
PERICDZCAL  Zurn.eksp.i teor.fis, 31, fasc.?, 142-144 (1956)
- lssued: @ / 1956 reviewed: 10 / 1996
In view of the fact that computation to be carried out in consideration of all
conservation theorems is very difficult, vgrious methods of approximation are
uged., On this occasion the value L n=l is apsumed as the maximum

Z =

n

1imiting valpe for the enerzy of s particis, { 7 - totul orergy of the colliding
particles, ﬁumj - sum of the rest mssses of all particle produasts with the excep~
tion of those given). iierc it is shown that these valucsg sust diminisn in the
manner that follows from the conscrvation theorems of momenta and of znergy. The
conmputztion of the naximuu enevgy and the maximun momentum of cach product leads
to the determination of a heraby caused maximunm. Computations are here carried out
in the center of masms system., If it is assumed ﬁnwt, on the ocveaaion o{

= T}

’ + 3=

a total of n partiecles is created, then « + J . = P T z
- n b E£3 1

Here Yi’ ki and v denote the total energy, momenta, and velocity of the i-th par-;

ticle product. The corrzoponding quantities of the invesitigeted sarticle product
have the index u.
In the case of a maximum k_ the momenta of all {n-1) particles must te opposed

3

\

7urn.eksp.i teor.fis, 31, fasc.l, 142-144 (1956) carp 2 /2 P4 - 1375 nel
,—.) -

to the direction of the moment¥m k., and in this case it is true that ¥ == <2-k, o
- FARENE n n i

2 ki/("’ oL next, the secoulary condition resulting
1

2

¢ =mi+ki ror the dotermination of the maximum of the function

2

i
{ i ] = = = = i

vn\k1,...,kn_1) is given. Finally, V,=V,=...=V, =V 18 found., It 4is then gg?eible

to consider the (a-1) partioles as one single particle with the mass = 2% my

and the velncity v. #e further {ind: »
. L("C 2_!_,‘2%?‘ 2 _ ap? 2 51/2,,2 .,

i 2 2y,4% 1
: N - (f - &
gn Max n n max " H-my /% /2_

- K n - -
(7 z,uz-mi)z - Ami (72J31/‘/(; 2-K‘+m§). E.E.Sternheinsr/computeﬁ the
? . ) 231/2,.2,2 -1/
maximum rocoil angle of the nucleon after collision: tg@m&x=(1-vc (vc/vmax-1)

v
n max L

Here @ denotes the angsle in the lgboratory system of the coordinates, Vo - the

velocity of the center of mass system in the laboratory system. The asuthor con=-
siders 8 as a oriterion for the identification of the particlas. Apparently
the éxinggﬁce of & maximum recoil angle of the nucleoms on the ccoasion of inte-
gration of the angle @ must be taken into account. - Three diagrams show the maxi-
mam energies of the pions produced on the oocoasion of me-Necollisions, K-R-colli-
sions, and nucleon~antinucleon annihilation processes. This maximum energy dimine
ishes ®ith & growing nuaber of produced plons, '
INSPITUTION: Moscow State University.
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SUBJECT wEen [/ oovnIes CARD 2 I 1576
AUTHOR KLEPIXOV, ®R.P.

TITLE solution of o ttam of Ba
PERIODICAL Tokl.ikad.Naunk, fan

mations
Cs
Isoved: 10 / 19 reviey

i
1*))7 1

n
é
We

’
ad

At firnt the egquation system with the varisticn Zcerivations for the functional

G , which describes the vacuum of the slegtronepositren fields und clectromagne~
tie flelds wideh are in interactica, is given. sach eyualion of ihis system is
varied according to the corresponding equation, and the limiting values of the
half-sums of the third mixed approximations are pul cgual Lo one ahother.

Kext, the poszibility of o decomposition of CO necording to the negative powers
of e was investigated., The zero-th spproximation of such s decompositiocn must
cause the right videa of the aforementioned system of cquutions to disappesr,
and apparently the systea of equatione thus crested hus uo "non-zero-ih"
golution. tiowever, it iz porsible to attempt to solve the aforementioned aystem
of equatzon also by means ol the aepparatus of functional equations: The solution
in form of a functional intagral of the LAPLACE tyne with linear dependence of
the coefficlent on all tnree sources ie elementary; it is given nere. Integra-
tion is carried out in such a manner that the function under the integral sign
vanishes on the limits. The fanchionaly G(x,x') and 4. {(x) - are explicitly
given; they solve ICHY INGER'E ecuationa. '

1 . R N I \ KT ' a
Jokl. ikad,lauvk, 100 X G5 059 (1058 canDp 2 ) PA - 1}76

Boesides, the aforenentioncd systesm of equations has a

simple funotiocal intogrel il certain funciionals \h,u,“ gmd [ ol oxist.
The functional f\",r) occurring in the pertinent Pqu&thhS &ﬁ Grusk's function
for un electron in an ascune’ exterlor slectromugnetic field., por this CRIDK'D
function and {or the funetional { it is easy to determine solutions in form of
series wnceording to tue powers of e,  This, nowever, is oprosed to the principle
that series be avoided, and the decomposition of & conitaine a divergent term.
The posuibilitice of representing Lhe solution of lhe sysilen of equatiens for
the above mentioned ginmplified functional in a closed snd finite form are
further inveatigated.

After the present work had been completed, Th.G.FRADRIN, Dokl.ikad.Neuk, 98,
47 (1954) published a similar computation {or the case of mesodynamics,

INSTITUTION: Hoscow Dtate University "I.V.LOuOBOZOYY
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CEILLCT S 0 T, SGITVED freie, CALKIM, {4 GPLEIN, AeWa,
1S, oot
Formatien of Defects on the (rystalllne Lettice in Cermanium
e Gecaalon a soubaranent by Jaul Llectroas.
surnstechn o fie, o fauc, 0, 1645-1864
sucd: 1 ¢ revieved: 10
The purpose o tho povsont wog to clear up ke vepthdencs od ble srogcy
scotions of formations of he b type on the clsctron energles W
and to find cub how v i ie levels, taoat wre conrecies wilh bhe afores
mentioned ctructural defects n tal, influence conductivity. ixperiments
were carried out in the cource of wilich the coacerystuls of germaniam with ar
electron conductivity wore bombird ith wonognergetic electrons

X B7) ot Bn energy of from 4uc to oo keV, -lectrsn irradiation and the
following measurements were carried out at room temperaturce. Thin (50 4 ) wono-
crystalline nlates were vsed. The onergy lsoss irn thom amournted to not more than
6C keV. Three difilerant noeinods were employed top rmeasuring the ssecific re-
sistance ¢ of the irradiated crystals: 1.) A homcponeous crystsl with a known
initial specilic resirtance g was bonbarded with 2lcetrons that impinged upon
2 surface of the yreatest zred. The resistance of the samnlo was measurss, where-
upon & layer having s thickness of 50 1 was ground togethrer with the bombarded

Zurn.tmehn.¥Lu, G, e j 5451008 Coail D 3 Ve 12T
surface and the rosistan 3 cryatal was measured,
From the distanca etweun res rusistunce ol the part which was
ground together was deterained. o Hvrefrom ite specific conductivity o after
bombardpent was computed.

2.) A4 homogeneous crystal was bombaricd as descrited under 1.) and then its
bombarded surface was pausted on 1o a glass by means of Lansds balsam where it
%as sround together to & thickness of 504 . The rezistance of the thin remaining
yiate was thern weasuicd.

Je, The resistance of monocrystaliine plates with o thickness of 50 4 , which
vere pasbted on Lo g lass, was weasurcd, whelsupon thay were bombarded with c¢lec-
trons. The reaistance was then newly measured.

I
s
4

Yhen meapuring the resistanee of thin crystols of gerranium it is always
necessary toc reckon with the possidility of the formation of surface layers
with increased resisiance. The experiment chowed that the threshold value of
the energy ¥oin’ from which onwards the conductivity of germanium crystals

diminishes by irradiation, is equal to 500 + 20 ke¥. 7The results obtained by the
present work are not in contradiction to the hypothesis of J:HES and LARK -
EORCVITZ if it 1s assumed that a donor level of the defect and an acceptor

are near ihe corresponding zones. {The hypothesis savs that to an atom in the
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intermediate node of the germenivm lottice thors mast correspond two levels
in the forbidden zones which correspond to the Tirst and second ionization.
in the forbidden zene ulso 2 levels corresnend bo the gmpiy node).

The seccond acceptor level is higher than the first. In Hegormanium the second
acceptot thus removze sn slectron from the conductivity monc. tovaver, before
attempts are ua to irradiate r-germanium, the exigtence of 4 levels thut
would corresvesd Lo tho pair: wton 3o She inkoprscdiste uode - LTty node -
rensing uaconlirmed. £t waes discovered that the energy limit of e¢lectrous
whieh couse Yo Torodirngs of recopbing

500 kaV.

A
Lion ecentoers sithdn the orpetal is slso

{fhynical Institute of the Acndumy
\ A .y
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SUBJECT ssi [/ PHISICS CARD 1/ 2 PA - 1378
AUTHLI\ QCMLALQn, JUedie
TITLE The Ccuneeticon beturen the Changes of Condustivity and the Hew
ge J
Distribution of wlectron liensity in a 'ulghur ~Cudmium Crystal.
PERIODICAL uriiet echx.)jq, 2hy fssce 9, ‘H‘i‘.-“‘;“ (10547
sued: 1o [/ 1854 reviewed: 10/ 195¢

The que =tlon ia dealt with as to whether chnugse of corduetiviiy is connecled
with a change »f digtribution of electron density in the lattice and

whelhor this wey Lo Jouud w2470 fhe hels of Telasie LeXapOnal oonotlyolals of
. ;
&

sulphur cadmiw ¢ uazad fcr bhis purnese. investisations were carvied oud

by taking X-rey sioturos by eyl v\.lv‘ et drradiaetion, $Lich wele d@-
veloped by the delrae subjected to pholometric recording.
£ sertain wethod o; Shotorcted w*-““‘, sap snoloyed dn bhat lhe inlensi-
ties of the blackeniar v wers neasured transversally to tne spot
every 0,1 m. i oa oot : is the inteacidy condiviona of ncighbordog
reflexes were o e b teral m o e iutensity oi the moad
important refl: SR ?,unw Lo i NG SCCu of" trunsition o saaples
with a higher wlcutroronducu1vxty e of an insrease of the cone
duetivity of tiho swinle uadur the nllvence of livhi or heabinsg. ihe modifi-

cations of the intensity of reflexes way be interproizted us Leing a new distri-

bution of electron density in Lhe eryntul. This distribution b intensiiy
of reflexes was computed by meens of the synthesis of the FUU-IBR series.
Two-dimensional srojcoclions of electron deasity in the erystul eorc built up

A

13 . o Lo . PO s, ‘o . AN - - - ,
Zurn. techin. is, zGy LaSCey fa=t87Y £ cahloe Pio- 1278
for differont caunples ornd fhe rew distrim of zloctror dexns on the
occasion of transition fron aumplea of ¥ ductivity to such of high con=-
ductivity was cbserved. This new ution consiste in en increase of
electron density along the °*rai~h Z ch connect the adjoining atonm

projections, This muy be cxpiasined by th ection of lince of inecreased electron

density between the neighboring atoms of op osite signs.
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SUBJECT USSR / PHYSICS CARD 1/ 3 Pa - 1379
AUTHOR KUSMIR, D.¥%.
TITLE The Dipole Moments of Dielectric and Semioconductor Particles.
PERIODICAL  Zurn,techn.fis, 26, fasc. 9, 1880-1883 (1956)

Issued: 10 / 1956 reviewed: 10 / 1956

The well~known formuls of the electric moment of a sphere in the homogensous
field ig used for the evaluation of the ponderomotoric forces of the elesciric
field. On the basis of the continulty of the total amperage SKANAWI investi-
gated the processes of the distribution of an electric field in the dielectri-
oum of the layer of a conductive flat condenser. A similar method can be
applied for the computation of the dipole moments of dielectric and semicon=
duotor particles. It is assumed that a sphere with the redius f is introduced
in a homogeneous field between parallel flat electrodes which are under the
voltage U. In comparison with the distance & between the electrodes U is not
high, The dielectric constants and the conductivities of the medium and the
sphere are &1, &2 and 3’1, sz. The sphere is in the widdle between the

electrodes. It is homogeneously polarized and the moment of the dipole of the
sphere is equal to p. The voltage of the exterior field Z is equal to the sum

v

of the voltage ﬁo = % and the voltage of the field of the dipole system

in flat metal electrodes, The following assumptions are taken into account:
1.2 Xeglect of the time necessary for adjusting dlelectric polarization.
2.) Because of different current densities of conductivity in the medium and

Furn. techn,fis, 26, fasc.9, 1880-1983 (1956) CARD 2 / 3 PA = 1379

in the sphere a free charge collects on .the boundary of separation, which has

a field. The amount of the electric moment of the sphere changes and is a
function of time p = p(%).

3,) It ip assumed that the field between the plates changes according to the
law Ej = E_ o o} ¥ and that the electric moment of the sphere is p(t)-pmei “m,
where Py is a complex quantity which depends on time. In order to compute the
funotion p(t) a continuity of the total current through a eclosed surface is
assumed. On the basis of these assumptions the following formulae are obtained
after several transformations: for the dependence of the electric moment of

the sphere on time in steady state (¢ = ) in the periodic field; for the
amplitude value of the electric moment of the sphere in the steady state; the
time constant for the process of e distribution of the field and for adjuste
mentbf the steady moment which is the same for parallel- and alternating fields,
If a sphere with sufficient conductivity is introduced into the insulating layer,
one obtains

vhere

3 [+3]
2R7 . 2
w1 o« Sl Z e
P1 8 nad n’
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Zurn.techn.fis, 26, fasc.9, 1680-1683 (1956) CARD 5 / 3 PA - 1379

with @ 7 R (ﬁ1 = 1) the above formula coincides with the well-known formula

for the dipole moment.

In the steady state a certain phase shift ocours between the dipole moment of
the particle and the voltage of the exterior field, which ie equal to zero for
dielectric particles and for particles of good conductors. lor partieles of
semiconductors it can, however, attain a considerable amount.
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1380
ATTHOR BOGORODISKIJI, NeFo, FRIEDBERG, I.D.
TITLE On the Charaoter of the Temperature Dependence of Dielectric
Loases on the Occasion of Polarizations of Ion Compounds.
PERIODICAL  Zurn.techn.fis, 26, fasc. 9, 1884-1889 (1956)
Issued: 10 / 1956 reviewed: 10 / 1956

The dielestric losses of a numbef of simple borate- and silicate glasses as well
as of the qualitatively superior typcs of high frequency ceramics were recently
investigated. Among them were pure boron anhydride, boron sodium glasses at dif-
ferent conditions of 9205 and Nazo, horon-barium glasses, eilicate~lead glasses,

and eeranic substances such as radio pore#lain, steatite, ultraporcelain, and
spinell ceramics. Silver snd ground silver disks were used as electrodes. The
dielectric losses at radio frequénces were measured by the method of the modifi-
cation of reactance.

The curve of tgd plotted in dependence of the temperature for the boron glass
has a considerably lower value than is atated in literature. These curves for
boron-barium and boron alealine glasses are marked by a visible increase of
losses within that range of temperature in which previously this dependence was
by mistake not noticed. Also in the case of silicate glasses it was not possidle
to prove that tgé is independent of temperature. Un the occasion of the investi-
gation of ceramic substances no temperature domain in which losses do not depend
on temperature was found to exist. It may be said in a general way that within a

Zurn. techn.fis, 26, fasc.9, 1884-1889 (1956) CARD 2 / 2 PA - 1380

wide temperature~ and frequency range on the occasion of the polarization of
ion compounds dielectric losses are due to one and the same phenomenon, namely
to the disturbance of the heat motion of ions under the influence of the
electric field, which is all the more marked the more the period of the
slectrio field and the relaxation time of the particles are in agreement.

Dielectric losses may essentially be said to be caused by the following physi-
cal procesees:

1.) Relaxation during polarization, a phenomenon which is connected with the
heat motion pf the particles and which occurs at low frequences, radiofrequences,
and ultrahich frequences.

2.) Relaxation in connection with electroconductivity, which is also due %o the
heat motion of particles.

3,) The phenomenon of the ionization of substances, whioch manifests itself in
electric fields of higher voltiages.

INSTITUTION:

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

SUBJRECT USSR/ PHYSICS CaRD 1 /3 A - 1381
AUTHOR BOGORODIZKIJ, M.P., FRIEDBERG, I.D., ZWETKOW, Nl
TITLE On the Problem of Anomalous Polarization in the Polycrystalline
Peroxide of Titanium.
PsRIODICAL  Curn.techn.fis, 26, fasc. 9, 1890-1901 (1956)
Issued: 10 / 1956 reviewed: 10 / 1956

In connection with contradiotions found in 1iterature the authors investigated
the influence exerciscd by admixtures of oxidos of the metal groups Il., Iile,
and V. on the electric properties of polyerystalline peroxide of titenium.
Chemically pure reagents were used as additions of foreign oxides. The camples
sore mixed in an agate mortar with distilled water, after which they were dried
and pressed. The thickness was 1,0 to 1,5 mm. Burning was carried out in electrioc
silican carbide ovens at 1200 to 1450° C in platinum vats. Burnt-in silver layers
served as clectrodes. The degree of purity wae controlled by spectral analysis
and structure was controlled by Z-ray analysis. One of the basic problems is that
of the characteristic of the spectrally pure peroxide of titanium with a permitted
1ow content of admixtures., . table contains the data on the dielectric constant
and the tgd for various frequencies at room temperature as well ae for & ppecif-
ic space resistance at 1000 C of the titanium peroxide of various brands. A ourve
represents the depcndence of and tgd on temperature. The same wes done by
further curves for titanium peroxide with various adnixtures. These curves show
that titanium peroxide with admixtures of ﬂbzo and Ca0 has anomalous electric

properties. ;dditione of A1203, FeZO3 and Zr0, remove these anomalies,

zurn. techn.fis, 26, fasc.9, 1820-1001 (1056) camp 2 /3 pa - 1381

Sunmary.:

1.) opecially purified (spectrally pure) titanium peroxide is characterized by
inportant electric properties within awlde temperaturd- and frequency range, and
poseesses no anomalous electric properties.

2.) An snomalous polarization in TiQ, 4p found in the oases of additions of Cal

and szo , which 1is connected with the process of partly recomposing the Ti0, in

2
the presence of these oxides.
7,) An anomalous polarisation oocours also in pure titanium peroxide which has no
foreign admixtures, namely 1f 1t io trceted thermally until it attains a light
blue color in a reducing atmosphere.
4.) The additions of Ale3 and F3203 to titanium peroxide, providing the latter

_contains Hb205 or Ca0, lead to & considerably lower restoration of T102 becauae

of the compensating effect of the trivalent oxides. In this oase no snomalous
polarization is cbaerved.

) in anomaly of the electric properties of titanium peroxide with admixtures
is observed in the ocase of technioal and acoustic frequences. Within the range of
radio frequences the tgh doee not inoreass but is reduced in the case of all
compounds.
6.) A carefully carried out X-vay structural analysis of titanium peroxide with
-admixtures of foreign oxides {Ca0, Bao)ppoduced no loosening of the orystalline
rutile lattice.
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7.} It has been proved by experiment that within the range of sufficiently
large concentrations of Fe205, Nb205 and A1203 additions the presence of a

phagse - that of rutile - becomes notioeable. The solid solution occurs dige
tinctly in addition of Nb?05.

8,) 1f the low frequences, at which the anomalous processes of polarization

in titanium peroxide with admixtures have been observed, are taken into

account together with the conductivity of the anomalous Tio?, it may be assumed
that the most probuble mechanism of dielectric losses is )

the electron-relaxation mechanism.

IASTITUTICN:

Sanitized Copy A ved for Release 2010/11/04 : CIA-RDP81-01043R0008001920008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

SUBJECT U5SR / PHYSICS CARD 1/ 3 Pa ~ 1382
AUTHOR BORO#W, WA,
PITLE The Behavior of Seignette«Electric Solid Solutions in Strong
plectric Fields.
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1t is the purpose of this work to sugment already axisting “nowledga congern=
ing the behsvior of solid solutions with seignette-clectric properties in
strong electric fields. For the characterization of these aglutions the notions
of the differentisl dielectriag constant gd’ the normal constant fn, and the

nreversive" dielectric constant were introduced. They can be determined by the
inclining and by the declining branch of the hysteresis curve. As the capacity
of a condenser with & seignette-electric solution depends on voltsge, the cur-
rent will not be sinusoidal, ?herefore, "full" compensation of the bridge is
not possible and may only be attained for the firat harmonic. e obiain 2 value
for the linear oapacity through which s current flows, the basic frequency of
whicn is equal to that flowing through the nonlinear capacity with the same
voltage. This capacity and the corresponding dielectric constant are called

C, and 5'1. In view of the fact, however, thai ¢y does not determine the full

resistance, the conception of effective capacity ceff is introduced, which 1is:

Ieff .

Luueff

v
Zurne.techn.fis, 26,fasc.9, 1902-1911 (1956) CARD 2 /3 Ph - 1382

The corresponding dielectric conatant, which is of the greatest importance, is
fef”: In the case of the application of seiggette-electric solid solutions
A
also 51 and the nonlinearity: - ! 4

r——

51 4k

as well as the coefficient of the nonlinear current distortions and the spectral
composition of the 1atter are of great importance. In the case of the present
work a method was employed which permitted the determinatior. of all these quanti-
ties.

The sample was provided with & sinusoidal voltage with the frequency 70 o, and
with the help of & wave analyzer of the type 455 D, made by WARCORI, the effective
values of all those harmonics of the current were determined, the values of which
amounted to more than 5% of that of the first harmonic. The samplcs were first
burnt in the usuasl manner at 1350° C and finally burnt at from 1420%C to 1480°C.
4s initial products correspogding carbonates and oxides were used. The surface of
the electrodes was 6 to 9 mm". The tenmperature vas measurcd by means of a
thermocouple copper~constantan with an soouracy of up to one degree. Examination
extended to: e . -

Ba (T’io.es, Sno,05)03 } Ba (Ti°’9' 9,n0’1)03 3 Ba (Tio’gr 1"0,1)03 H

(330;9; s:0.1) Ti04 (Bao'a, Sro'z)T105 and Ba(TiO'B, Zro’z)OB.
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Summary of results obtained:
1,) The coefficient of the nonlinear distortions of the current flowing through
the seignette-elsctric condenser may even exoced 100% in a sufficiently strong
field,
2.) In ptrong electric fields the tomperature dependence of the diclectiric cone
stent decreases in the cuse of all investigated solid solutions.
3,) The shift of the maxima on the curves of the temperature depenéence of the
dielectric constant oceurring in atrong electric alternating flelds is not the
image of the point shifts of phase truneitions.
4+) The greatcst nonlinearity among the investigated solid solutions at room
temperature sas found in the case of the samples Ba(Tiw g Sn, 1)01 and

e ’ o’

INSTITUTICH: Institute for Silicate Chemiamtry of the Academy of Science in
the U3SUR, Leningrad.
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in order to obbtain additionul data for the dependence of dielectric losses on
the voltage of the electric fields (50 o), the authors spnvestigated samples of
ultra porcelain, radio porcelain, radiec stoatite, thermokond T-20, tikond P7-20
and tikond T-150. These investigations showed that the dependence tgd « £(1)
differs in the case of cach substance and is determined by the physical and
chemical properties and by the structure of the ceramic. All samples were
thoroughly examined beforc experiments began with respect to baking them to-
zether by measuring dielectric losses on the vemeter before and after bhoiling
in distilled water for one hour. The thickness of the samples was 1 to % mm.
With these thicknesses it was possible to compare tgd values for one and the
same voltage of the bridge but for different voltages of the field of the dieleec~
tricum to be cxamined. From the curves of the ultra porcelain it may be seen
that = alight increase of tgd was found to occur only within the temperature
rahge of from 28 to 180° C, For the temperature range of from 28 to 120° C the
inercase of t¢d with an increase of E mey be represented by an empiric formula

tgh = A + B (1-e’0'023), in which & is expressed in kilovolt per centimeter. 4
table contains the values of the coefficienta A and B at various temperatures.

Zurn.techn.fis, 26, fase.9, 1917-1923 {1956) CARD 2 / 2 PA -~ 1383

From them it is seen that B hardly changes at all within the temperature range
mentioned. As already theoretically assumed, it was found in the course of tests
tuat with inereasing £ ionization processes take place also in finer pores and
that, consequently, also tgd increases. From the ourves for steatite it may be
soncluded that it possesses a whole set of heights of potentiml barriers. The
dielectric losses in the case of the ceramic substunces investigated change only
1ittle or not at all if the electric field increases.

within the range of relatively not very high temperatures tgd increases sonewhat
in the case of an increuse of the field voltage in ultra porcelain and radio stea-
tite because of ionization in the pores. At much higher temperatures the share of
these losses is reduced and increase usually ceases. ¥ith radio porcelain and tiko!
T«150 the contrary is the case: at [irst tgd is found to diminish slightly, and in
the case of tikond T=20 and thermokond T-20 the dielectric losses are independent
of £ within a wide range of temperature. o
In samples of & =150 nass and at o temperature of something more ihan 200° ¢ the
maximum values for tgb are found, which i3 apparently connected with the relaxa~
tion character of the dielectiric losses. Empiric formulae for the dependence tgo=f
wore set up also in the case of other investigated materials and these formulae
can be used in some cases for the theoretical ocomputation of the thermal dis-
ruption of the ceramiocs. : :

INSTITUTION:
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Un the occasion of the solution of the system of differentiasl eguations in the
work by K.B.TOLYYGU and T.0,0ASLAWSRAJA! durn. techn.fis, 25, 955 {1955) the
method of successive approximation was incorrectly used. The authors investi-
gated the system of ecquations (11a), (11b), (11w') and {11g'). They attempt to
find the solution of (16) by exploiting the smallness of the paramcter A which
takes the recombination of the electrons and holes into account. The function
{¢), however, must necessarily appear in the following form aecording to
the cquation (11g*):
&

5 (&) - ,l:%~i§l ¢ f o (8) + 4 j 1 (&) + e (a)

Let us now investigate the equation (1ia). By inserting the unknown functions
which are expressed in series according to Ae-powers, we obtain:

1 ioan (%) an, (%) )
e _“_SL_jw — L H - N v v ¥
) L 3 + A d'} + ...J « 4+ NOJO + A(Ho},‘ + 'go‘;i) + eee

It should be noted that on the occasion of approximation towards zero, the

v
/urn.techn.fis, 26, fasc.9, 2126-2127 (1956) Card 2 / 2 PA - 1384

aquation obtained in the special case coincides with the initial cequation.

By dividing the equation (11a) by the equation (11g!'), as was ione by the
authors (the parameter b is neglected in this equation),we obtain the

equation {(15g). g

In order to prove that such an operation contributes absolutely nothing towards
solving the tesk we represent boih parts of the equation {11g') in form of

a serics with respect to the powers A:

I PIE LAY L f
A de M R -1

< %'1 = A ete
46 Nog, ' _
It is clear that, by multiplying both parte of the equation (11e) by one and the

same series, the equation (11a) is egain obtained by approximation towards zero.
The error committed by the authore consists in having failed to consider the
faot that the quantity on the left side of the equation (1%&) is proportional

to the parameter 4 as follows from the equation (11g'), and from physical de=-
liberations. Actually, @ is the relative densitypf the electron current which,
in the flat case and with lacking recombination (with A=0) is constant.,- There=
fore @ ig proportinal to A in first approximation. In view of the fact that the
results obtained by K.B.TOLPYGO and I.G.SASLAWSKAJA are based upon an incorrect
solution of equations they are of doubtful value, .
INSTITUTION:

+ eee ® T "‘-""'_"‘A(oo)ﬁ‘oo. '(b)
A Noso J

where
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PERIGDICAL Zurn.techn.fis, 26, fasc. 9, 2127-2128¢ (1956)
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The authors of the letter (iﬁrn.techn.fis, 26, fasc.y, 2126-2127 {1956) (see

review 1384) say with perfect justification that, as may be seen from {11g')
v

Y
of the work (Zurn.techu.fis, 29, 955 (1955)), A»%%—- = a(lz=b), the coordi-
nate 7 (@) on tending towards zero has the ordinal number %~(see equation (a)
/ L

& .,
of the letter), Begides, this is seen from tne solution for § (see formuls
(2¢) of the paper Yurn.techn.fis, 29, 999 (19%5). This is, however, contra-
dictory tc what is sald in the last paragraph, i.e. that é6 is proportional %o
04 § - 4

- '\Q £ i [
Ae  If we putl: 5 = i.lﬁf’ + g °(‘v:f) + 04, where [, (o

order of one, the (11g') resulte in /lajr = Nz - b, and ¢ does not contain

ceee are of the

J
4 as a factor. This is also impossible because of a complete change of & in the
sample is of the order one. Therefore the equation (158) of the paper

~4 %’-;- - %;1:’-‘% , which is obtained after diving (11a) by (11g'), actu-

v/
Zurn.techn.fis,26, fasc.9, 2127-2128 (1956) CARD & /3 ch o= 1385

slly contains the small parameter j%§ on the left side, according to the power

of which extension is carried out,
furthermore, the authors of the letter come to the wrong conclusion that the
fact that the second equation written down by them

ar ()
l :ﬁ9—§M~ = & + Noyo tending towards sero ooincidqs with the initial equation

(3

2 qc -
(11&)} 1f, beginning from $~§13 we aim at find&gg ¢ (8) in form of an ex~

tension according to the powers of A, the 4 - o) w O o+ Hoyo in reality

5 =1
forms the tendency towards zero which, in turn, contains the small parameter %;.

4
Just because [ (€) is of the order 13 all initiel equations (11), except (11g')

contain on their left parts: %%, %%, %§ the small parameter 4, and their

exists a s pecial solution (wh}bh is just what we need) which is ob-

tained by means of extension according to powers. The correciness of this
special solution (which satisfies the boundary conditions for o) oan he veri-
fied, independent of the errors comritted by ithe authors, without referring

to the method of finding the solution. If the solutions (16), (18), (19) are
inserted into the equations (15) of the paper, the terms of the order of szero
as slso of the first order according to A will coinoide. It is only necessary
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to satisfy the criterion -

. |
B RS SN
In the following work {Z,rn.techn.fie, 26, fasc.2, 1956) solutions for the

same eystem (11) of the first work were found in & more general cese, namely

if the criterion mentioned iz exceceded and the diffusion currents cannot be
neglected. 4t & distence from p - n trsnsition they pase over to the solutione
of the first work.,

Finally, in paper Zurn.teohn.fis. 1956 (in print), the solutions of the first
work were used by RASCHBA and TOLPYGO Yor the purposes of finding the ¥olte'
ampdre characteristic of the direction of the transmisesion of the rectifier.

The tests made by KOSENKO {Zurn.techn.fis. 1956) (ir print) with specially
prepared thick samples agree with the theory.

On the basis of shat has just been shown the pessimistic conclusion drawn by the
authors of the letter ap regards the results obtzined appesr ‘as’ unjustified.

INSTITUTION:
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Predvious measuring of molecular sttraciion occurring between two solid bodies
(plate and spherical lens) in uir us a Cunction of the interupace i between

them was made very difficult by the viscosity of the air in the space between
them. The cause of this is discussed on the basis of the eguation of motion of
the scale balance.

In spite of these difficulties a number of measurements was successfully carried
out with a sufficient degree of reproducibility. The influence exercised by oon=
cussions was successfully reduced to a minimum by the orection of a dovice on an
amortizetion platiorm which, in turn, was pluced upon a cement base. In order to
attain better stabilization of the interspace H, a two-mirror system was used.
For the radical simplification of measuring and increasing its ageurscy,; a de=
vice for the carrying out of measurements in the vacuum was constructed. At from

107 to =3 mm ilg it was possible to reduce the time constant to fractions of a
second in spite of the fact that the damping necessary for the prevention of selfw
oscillations was conserved.

Keasuring results are entered into a diagram (abescissa - lg l, ordinste - lg F).
The rePfoducibility of measurings separated from one another by long periods

Dokle AkedeNauk, 108, fasc.2, 214~217 (1956) CARD 2 /2 PA - 1386

(years) end carried out with different samples of quartz glass is satisfactory,
By means of the theory of the molecular interaction of convex surfaces it is
possible, from the measured valucs of F(li), to compute the cnergy u(H) of the
attraction of the parallel surfuces separated by the interspace H according to
the formula u(ll) = F(li)/2rR, liere R denotes the radius of the spherical sure
fage., The values of u determined in tlLis munner are entered into u diagren as
functions of H. The valucs of w{l), which were found with the help of various
considerably curvaed lenses, are in good agreement, which conflirus the molecular
nature of the effecet under Investigation., The values obtained for ¥ and u are
about 2¢ times lower than those computed with the formula of LOKICN, and they
rlso agree hetter with the theory developed by H.5.CAZINIR and D,POLIIR (Thyse
Rev, 7%, 76C (1948)). lowever, an accurste comparison on the basis of this
theory ig still not posnible, ) ' .
B.¥. LIFSIC, Dokl.Akad.Nauk, 97, €43 (1954); ibid. 100, 679 (1954), Zurn.eksp.
i teor.fis, 29} 94 (1955) developed a striot theory om the moleculsr inter=
action of macroscopic bodies., lowever, an exact comparison with this theory
necessitates full knowledge of the optic properties of the muterial in its abe
sorption domains. However, the character of the absorption of quartz permits an
approximated theoretical estimation of the forces of attraction, The values of
F{H) and u(li) computed by the LIF3IC method agree sufficiently well with
messuring results.
INSPITUTIOR: Institute for Physical Chemlstry of the Aosdemy of Science in

the USSR,
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TITLA on the Influence ixercised by Radistion on the Synchrotron
Oscillations of Electrons in the Case of Hard Focussing.
PLTIDINAL  Dokl. Akad. Nauk, 108, fasc.3, 432-435 (1956)
Tesued: B / 1956  reviewed: 10 /1956

lnrd focussing reduces the umplitude of Yetatron oscillations considerably, and
tnerefore tronsiiion to hurd fooussing is probadly unavoidable from the point of
view of betatron oscillations at cnergles of several ZeV. FPor the exact solution
of this prodlem it is neccasary to take also aynchrotron oscillations into account.
For information concurning synchrotron oscillations induced in the casze of soft
focussing by radiation see keSAUDE, Vhys.ieved], 470 (1959). Here the domain of
high energies is investigated. Un these conditions the effects conncceted with mo-
difications of veloecity (accompanied by only slight modifications of ihe energy
of particles) can be neglected and the equation d(E—Hc)/d}Luevo(cosv—cos;s)—
-(1-1_) may be used. Here L denmotes the energy of the particle, ¢ - the phase of
the passage through the high frequent field, I - the energy radiated per revole-
ution, M = the numrber of passages through the accelerated interval, eV _ - the
amplitude of the accelerating field. The quantities denoted by the index s refer

to the state of equilibrium, GnEfindgé
51« 1-1;(18/2::}18){4nas(a';c/’as) +

[1-2n(§f)} sR(¥) 4 é%fand herefrom a

further expression for 61 which is explicitly given. Next, the modification 835

okl.Akad.Nauk, 108, fasce’, 470-4% (1956) CaD 2 ;2 cA - 1787
of the orbit in the caze of a modification of cnergy by the amount OL=X-E_ is

computed. If accgleration ocours on the k-th harmonic of the high frequent field,
there results: '+ = kau(a/f%)gémfﬁ), A =3¢ (L/Znﬁs), and herefrom further the
requized equation of motion YW+ 1 Y& G Y = 0. Here L denotes the length
of all rectilinear atretches on the synchrotron, yf = = ¢, is the deviation
from the phase of equilibrium. )

The lastenamed equation was derived while the quantum~like character of radiation
was neglected. The quantum-like character can bhe itaken into account either by the
addition of & term to the equation of motion or by direct deliberation. Both ways
furnish the same expression for the average quadratic deviation.

After some transformations there resulta herefrom further the expression:

s - (55V§/64)(ku/ﬂ‘G)Gtggs(hc/eg)(mcz/ﬁs) which is suitsble for application.
Néxt, an expression for the average devistion for the synchrotron oscillations of

the average radius, which is in connection with these phase oseillations, is
giv‘@n.

From the point of view of synchrotron oscillations, hard foocussing ie, in any
case, not disadvantagecus if compared with soft focussing, and in some respects
it even offers advantages.

INSTITUTION: ioscow State Univeraity "M.V.LOMOROSOV"
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deseribes the principle for the construction of such a magnet and ine
25 the stability of the motion of particles and the resonances. it

an expression for the durntion of the revelution of a particle with the
energy 1 is given: T s (2nifect) + (f1/v}. ilere 1 denotee the lenpth of the ine
tervel between the magnet sectors, Vv - velocity of the particle, ¢ = velocity
of light, ¢ - charge of %he electron, & = m _6° - rest energy of the particle.
The modification of the time needed by 8 par%icle for passing through the nagnet
sector (first segment) can be compensated by & corresponding modification of the
duration of the passage through the interspace of the sectors {second serment ).
The corresponding energy dependence of 1 is computed. with increasing energy
1 at first increases and later diminishes., The maximunm is at about

-y
(E/EO)’ = Tcell/2ni .
The vertical focussing of the particles is brought wbout by 2 declining magnetic
field on the boundaries of the zmagnetlic sectors. The limits of vertical focus-
sing may be extended considerably by the uae of ungymmetrical sectors. The in-

clinations of the sactor boundaries can be chosen in such a manner that one of
the angles between the particle orbit and the normsl to the sector boundary is

Dokl.Akad.Nauk, 108, fasced, 436=-43y (1956)  CARD 2 /2 PA - 1368

positive so that thereby the motion of the particles becomes steady. ln the
oase of synmetrical sectors it is true for the two angles of ineclination that
tg), = ¥, = (1/2)da1/ay. ( y - distance from the center of the rectilinear
seotion of tfie orbit to the center of the accelerator). In the case of an un-
symmetrical shape of the sectors it applliee that J} = [, and the geometric
loous of the centors of the rectilinear sections of the orbits forms & spiral.

Hext, the radial sbability of the partinles is discussed. The moximum cnergy
values at which a vertical as well as & radial atability still exists are given
for various conditiona.

The range of otabllity existing at ¥ 23 (R - pumber of uniform sectors) is in-
tersected by resonance lines hetwaen the frequency of the vertical oscillations
and the frequency of rovolution, between the frequency of radial oscillatlons
and the. revolution frequency, and finally betwsen the frequencies of the radial
and the vertical oscillations.By confining oneself to terms of the second order
in the équations of motion of the partioles, 5 and § detrimental resonances re-
spectively are found for %= 3 and § = 4 respectively.

From wedge~shaped seotors slso a maghetic system for a microtron may be
established which avolds the difficulties connected with vertical focussing.

INSTITUTION: Physical Ipstitute "p.N.LEBEDEV" of the Academy of Soience in the
USSR, '
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DITLn Hlew Physical-tngineering Xethods for the idodelling and Computetion
of the Hotion of Helativistic Charged Particlesa in Zlectrostatic
Fields.

DNIODICML Doklel u,’:u.l%u

108, fasce 3, 440=-447 (1956)

Ky
Issued: 8 / 1956 reviewed: 10 / 1954
of

The cons.rvation theorem encrgy for & particle with the algebraic value of the

charge o méczﬁa-1) + e = h and the equations of %the trajectory of u relativige
tic particle in the electrostatic field are:

PN
AW

xow e eif1 4 xt° 4 wiEYRT /5 x - 0B w2 - e )

ytoe - er{l x4 y'z}(a§ Joy =y'a /o 8)/2(h - )

Here h denotes & certain constent, a = (1-v' ‘g2 )” 12, A= 2a/(a + 1), and the
strokes denote differentiation with respect to 2. 10 the nonrelativistic cage

(v ) it is true that A = 1, and with increasing v, 5 increases and upproaches
the value 2.

Next, the above equations of motion are written down for a nonrelativigtic charged
particle in a field with the potential distribution: | . o . mogz(a-1)2/29. By ine
sexrting "‘in%o these cquations they are transformed into the trajectorjeguations
of a relativistic narticle. Consequently, the trajectories of s particle with
variable mase can be modelled in the field | by modelling the trajeétories of a

Dokl.ikadeHaul, 108, fasce’, 440-445 (1956 ) CARD 2 / 2 Ph - 1309

particle vith conutant mass in the field i ﬁ. The roliel is to be nroduced
according to the function | “which may casily be computed. By inserting & into
the conascrzvation theorem of cnergy it way be soen that there is a difference

in the extent of modification of the velocities of the relativistio and of the
nonrelativistic trajectories in spite of the cquality of those trajectorices.

Some older methods ars then iscussed, but it is not posoible %o transfor all
physiocal engineering methods to the relativistic domain by means of the transe
formation ¢ - 7. This is true above all for the method of the rubber model,
the automstic and the semiautomatic method. However, the formulae of the grapho-
analytical method (A.¥,GTRASKE RuYIC, Zurn.techn.fis, 23, 1796 (1953)) can, after
snitablh corrections, also be generalized for the relativistic case. Hext, forme
ulac for the application of the memiautomatic method, which is developed for none
relativistic perticles, to relativistic particles are given. A graphoanalytiocal
method is then suggested for the construotion of the plane trajeotories of re~
lativistic particles. This method is based upon the successive comstruction of
mementum vectors.

There follows a rather detailed discussion of the method on the basis of a
drawing, According to & vomparative table the here describded methods of approxie
mation sre of sufficient accuracy for the computation of relativistic tra-
Jectories.
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The present representation of this mgthod takes into aceount that the projec-
tion of the apin of every atom {(in /2 anits) assumes only the two values
+ 1 if one electron corresponds to each aton,
Tt first the UANILTONIAM of the ferromagneticum is written down, after whiech
one passes Ir spin operators to BGSE operaters. 4lsc on this occasion one
electron is supposed to correspond to emch atew. The HAMILTONIAE in this new
varizble ig written down as a sum of three summands = ho + mﬁ + ﬂé, and
oach summand is explicitly given. The eguations .7 & = & ¢ for the deter-
pination of eigenfunctions and eigenvalues are to be investigated only within
the space of the fillingeup numbers ne = U,1. llowever, in order to simplify
further computations, this equation is examined in all spaces of all possible
filling-up nuwbere; the restriction to ng = 0,1 is tuken into account by the
i o0 2 " b A
introduction of en operator P = (1) 4 Lk(nf) + Lx(nf—1) S. nere £ (n)= 1
4

and ‘dn = 0 is true {or n=0 and n ¥ 0 respectively. This operator V projects

Hokl.skad.Nauk, 108, fasa. 6, 1025-1031 (1596) CaRD 2 / 2 PA -~ 1390

the Functions applying within the space of all possible £illing-up functions
on to the functions in the space witp;nf = 0,1,

- H .
In zero-th approximation 2 = sple” 0/6) is true for the sum of states, on

which occasion the trace is extended to the space of the numbers n, = C,1.
Z, = sp(l exp L - %o/e |)is true in the epace of all possible filling-up
numbers, The computation of Zo is simplified considerably by making use of
an orthonormalizing system; the rather complicated expression found is explie=-
itly given., There follows herefrom ab low temperatures
7 1 4 Y e-E(V)/Q.

(v) e ACOLIEBOV 6
Acoording to information received from NeN.30G0LISBOV similer ideas were al-
ready developed by DYSON in mamuscripts meanwhile received while the present
work was being printed.
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Isoved: 9 /1956  reviewed: 10 / 1956

A1l regularization methods hitherto employed were relativisticelly covarisnt,
and in scme cases, when dealing with diverpent expressions, covaricnce was

even considered to he necensary. However, in the case of regularizaiion the
intefrals can be broken off also nonrelativistically. On this occasion countere
terms must be defined in such a manner that, after the cancelling of rerularie
zatieon, the properties of relativistic covarisnce are restered. lerc the possie-
bility of such a definition is pointed ont, on whick cacnsion the effective
HALMLILTONTAR proves to be hermitian,

For reagons of corrsctness the fundamental idea is illustruted on the basis of
quantus electrodynamics, but its epplicability to every renormalizable theory
is obvicus. At firet a regularizing LACHINGIAH is given instead of the usual
LAGRSHGIAN of interaction, and the regularization factors oceurring therein are
chosen in such & meansxr that the effective HAMILTONIAN is hermitian., This may
be attained by doing without the relativistiec invariance of these factors, i.e.
by admitting the dependence of these factors on some spacelike unit vectors.
Ansatzes for these regularization factors are given which establish agrecsment
among wll diagrams. Regulsrization is thereby attained. The formulation of the
Reoperation with respect to the suggested regularization method is best demon-

Dokl.akadelauk, 106, fasce6, 1045-1047 (1956) CarD 2 / 2 PA = 1391

strated on the basis of tho results and denotations of the basic work by

Ne Ko 30GOLJUBOY and DV TIRKOV, Tspe.fis.nauk, 57, 3 (19%%).

The FOURIRH representation of the coefficient [unction from the Teproduct then
has the form of e convergent integrel. Cn the occasion of the cancelling of
regularization the covariant properties are restored, but the intepral cxe
pression loses its sensc becsuse of the divergence of integrals.

How the structure of the counterterms of spinoriul electrodynamios resulting in
connection with this regularization method iz explained. Because of the special
part played by time the time~dependent, spatial, and mixed components must be
investigated separately in vectors and tensors, The effective LACRANGIAN of
interaction thereby computed is explicitly given. The constants oceurring there
in are real =nd Tfinite in svery perturbational approximation and are chosen in
such & manner that the J-matrix is relativistieally invarient. This demand and
the further dewand concerning the equality of maass and charge with ite experi-
mental values fully determines all constants. In conclusion the possibility of
a gertain paradoxial result is pointed out.
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TiTLL On the Selection of the ihysically applicable Zplutions of the
SCHKOLLINGHIL enuation for the ligdrogen slom,
PERICLICAL  Zurn.eksp.i teor.fis, 20, fasc.hy 948-947 11956)
Tesued: 2 / 1950  reviewed: 10 F1ons
. m

iy,
i

n L Aimy R

} 4o the

C. Y
Phe wave frenetion ¥(z, Vyy)e alrir(eos Ve leads (in cteomie units
[ ) ARRAR K, .

follewing differentinl equation for X:

]

{2/r)dx/dr + (onel v/ e)=2{141),/ 2" ¢ {with & . sccording to
AJCUITILETULD, Atonie Structure and Speetral Lines, vol.2; . Pk , fGuantum
. 11

Theory of ths Hlectron und tadiation, Leipzip (12%8), snd ! LLTC Mathe ZH.
49,715 01942/54) the second particular solution is not to he omitted in the
cuse of l=v, becausc all particular solutions are normalizable. According to
the author's opinion this is nct correct.
1t is intended to show here that, with 1=0; theve exists only one normalizable
solution, and that at the point r=U o certein boundary condition must be imposed
in order %o obiain the correet snectrun of ciren vulues. For 1.0 there are the
. . 3 . - ”‘.) ? AR d H 4.‘” s A
followins indenendent particular solutlons: i =¢ o 1y1k1—dé/vﬂa,q; ;
- ”2 5 i» B
R,=¢ 7 q){T-Qﬁ/AT,Q,g}, The following abbrevistions were used on this occasion:
. X2y, P F- . <
2=~ DTS4 Jfrng 2 Qe 1f1 iu the confluent hypergeometrical progression and‘? is

the second independent solution of the confluent hypergeometric differential

Jurn.cksp.i toor.fis, 3u,fnsc.y,946-249 (19y6) cary 2 [/ 2 Pa - 1392

equation. An integral equation is then givgnmfor $ , snd the asymptotic form of
this function for ¢ 7 + oo is ¥ {@ybyx)ux L1+0(1/3)j. “here%O{? the here ine

i /2 = (27 " |
vestigated second solution R, with o=+ 00 is R =e "' 7@ 4-( 7’&€“L1+0(1/Q)J.
Thig Tormula shows that the second particular ?glutipﬁ can be gormaLized. Yor
small r it applies that &jm o7 + 3 B, = (¥ [ L1aaz/#0) ) ) (1/a).
«R. is therefore normalizavtle [oxr all eigenvalues I < 0, and there always exists
" a*normalizable solution. ilowever, normalization cenditions are insufficient for
the determination of the correct spectrum of the eigenvalues, This cdeficiency
can be removed by imposing o second boundary condition which expresses the
steadinese of the solution &8 zero. If we demand 1=(27/7 Y=en,020,1,2;.4¢ the
¢ 1g, as we know, reduced to LACULRRL polynomizls, and therefore X, is steddy
in the case of r=0. #ith 1-(27/% )=-n the functions of X, end R, are linearly
dependent but with 1-(22/ J=n-n (or "=n" 7) they are linearly Indepcndent.
With 1=0, also WiYL'S theory requires an additional boundary condition. In the
present cnse the demand for steadiness corresponds to the selection of a certain
fully determined WEYL boundary condition for r=0. Thus, the demand for steadiness
warrants. a physically correct spectrun of the eigenvalues. Also the boundary oone
dition in the case of r=0 may be explained quite simply by using the demand for
self-adjointness.
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AUMLCR KLIVURTOVIC, JUelLe

PLIPLE Gn the Correlation Function for \uuﬂtuml

PERIONDICAL  Zurn.ekspel teor.fis, 34, [a8c. Y,
lssued: 8 / 1956 revicwed: 10,

Hers the correlation function of o suantumlike qut 21 O i 2 r'ich are in
interaction, is @uierained by She BUUOLJIUSCY meilhod. The guantu Jistribation

function {, is approximated without Cﬁnszderlnt the wxcha nge wii@cgg by a dhinary
slor t ﬁ.ﬁcrrelatzon funetion
is obtained, where

]

dp' ﬁﬂ ie}tko wuanhuwliku correlation function

p' ’ 2mkP + 1) ! denotes the function of

1/{ )Ah) ng Lu expf

the distribution according to moments in the case of a homogenecous spatial dis-
tribution. The minus sign corresponds to thae BOLL .¢3tic~, the plus sign to the
FURLD stotistics. The segond tera in the formule i fqi \ 1s due to the intere
action of narticles. At h = O the expression for g is identical with the
correlation function of & classical systeun. Hurihe he correlation function
by DEBYi is cbtained for « fully iomlzed gas at b =

Now the correlation functions for some gpecial capses are given, namely for & toe
tally degenerated BUSKE gas (slsc in the case of small nomente), for a totally de-
generated syestem subjected to the FRiLI statistics, aud for & plusma.

.. N P . .
Yurn.ekaﬂux teor.fis, ZC L8Ce Y s G CaRL 2/ & Fioe 1397

In the case of thc wﬂﬁroximu on <ub*(u~;d hﬁre it ic not neoessary to use
the esountion systen for the g

totally jonimed gas, but 1t ic »lc to be cortent with aolv1n{ the Linetic
ecuation with sclf-consisting figld for the quantumlike distribdbution Ffunction.
¥or the gom,ututxon of the the ynenie fuxctlons of n totally ionized gas it
iz necessdry to kno” the additlonal LTCJ {#ith recpect to the snergy of a per-
foct ¢as). This edditionsl enargy I ctermined by the distribution of the po-
tential U round any ion.

Kow the equation for the potential of a quantunlike system is determined in
linear a,vrcxxmatlon for_the cnge 3f/at

: w~4ne2 j”(x) k(g = g )U(n*)ek dq In_the crse R = 0 this equation passes
over to the cquation of the DEBYL theory. At e <N Dyt % equation agreeing with
the equation of LSBMA'5 theory is also obtained in the quantumlike case, numely .

AR dzb, but this esquation has a different correlation radius. In the ease of
total degeneration of the FLRJI gas the correlation radius ie rga( /12ue n, )

Thug Lhe expression for the correlation function holde good in the case of a
weak interaction for classical and for quantumlike systems of particles with
contral interaction at any temperature.
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TITLE The Spectra of Ksutrons produced on the ocoasion of the Bombard-
ment of Light Huclei by 14 #eV Deuterons.

Pi2IODICAL  Zurn.eksp.i teor.fis, 20, fasc.5, 981-983 (1956)
Issued: & / 1956 reviewed: 10 / 1956

in order to become fully acquainted with tha production mechanism of neutrons on
the occasion of the bombardment of tritium and deuterium by 14 WeV deuterons pre-
vious measurements (G.¥.BOGDANCV et al, Zurn.eksp.i teor.fis; 30, 185 (195%)) were
continued with targets of other light clements (gaseous elemenis of I, e/, He™ aa
well as solid elements of Li,Be,3,C and Cu). The neutrone were analyzed on the
basis of the time of passage through the stretch between target and counter

(2,85 m). The construction of the gaseous and liquid targets is described. The
data obtained by averaging over a number of series of measurements are shown in
diagrams., The aouity of the device makes it possible to discover individual
jevels of the nucleus created by reaction only on the occasion of the bombardment
of the isotopes of hydrogen and heliun; in all other cases spectra must be con-
tinuous. 7The spectrum of the neutrons and their production cross section do not
change steadily with the number of the nucleons in the nucleus.

In the case of a high positive thermal effect ¢ of the reaction the upper limits
of the spectra are higher than the maximum energy of the neutron which is pro-
duced on the occasion of the fission of the deuteron without modification of the

Zurn.eksp.i teor.fis,30,fasc.5,981-983 (1956) CARD 2 / 2 PA - 1394

bombarded nucleus. Consequently, the state of the nucleus produced by the re-
action exeroises essential influence upon the neutron spectrum under investiga-
tion. A comparison batween the production_oross sections and speotra of neutrons
corresponding to the reactions 7+d and He’+d confirms the existence of an ex-
cited state of He  with the exoitation energy ~ 22 ¥eV, and is indicative of the
fact that no similar state exists in the case of the Li® nucleus. #4 and 114
probably do not exist in a state that is sixilar to the excited state of hef,

This confirms the assumption that the isotopic spin of the excited He4-state

with 22 MeV is equal to gero. Rext, the neutron spectrum produced on the occasion
of the bombardment of He'! is discuesed in short. On the occasion of this (d,n)-re-
action an Li” nucleus is produced, for which, apart from the ground state, &
second state with an energy surpasaing that of the ground state by 2,5 MeV was
hitherto assumed to exjst. However, in the neutron spectrum of the reaction He“+d
no excited state of Li’ gould be found.

Furthermore, the production oross sections of the neutrons emitted in the direction
of 0° towards the deuteron bundle were estimated for various targets. In the case
of all investigated light elements with the axception of tritium this cross section
is 50 mb/sterad per nucleon of the nucleus, which means that it is approximately
proportional to the number of nucleons A. On the occasion of transition to heavy
nuclei the oross section decreases and in the case of Cu, for instance, it is

200 mb/sterad,
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Issued: 8 / 1956 reviewed: 10 / 1956

Here diffraction soattering is investigated on the basis of the general theory
which is not connected w&}h any concrete nuoleon model. Investigation bases on
o | the relations: g = w7 ) (2141)(1=1p, %), o =x A° b (2141)] 8, = 1]2. The de-

e i o - !

s & £ i pendence of the nuclear }ogces on the spins and the"reeﬁharging“ of pions by pro-

i 7% o tons is here neglected. Denotations: o =~ absorption cross section of the pare
ticles, ¢, - cross section of elastic scattering, A - wave length of the in-
ciding particle, hl - orbital angular momentum, ﬁlsexp {Ziﬁlg,‘ql ~ phase of
scattering. )

In the oase of high energies the imaginary part of the scattering amplitude is
mach larger than the real part and cpnsequently 31 is a real quantity, which

makes phase analysis much easier. Tnhe present accuracy of tests warrants no uni-
vooal determination of the phase, but nevertheless the results obtained by aoccel=
erators at high energies can be used for an approximated phase analysis. The

most complete test results concerning the acattering of negative pions with 1,4
BeV by nucleons were obtained by L.H.EISBERG et al.Phys.Rev.9], 797 (1955). %hen
estimating cross sections, they ascribed part of the observed elastic scattering
to processes standing in direct connection with the absorption of a pion. Actuelly,

Zurn.eksp.i teor.fis,30,fasc.5,983-985 (1956) CARD 2 /2 PA = 1395

it is necessary that, on the occasion of the oapture of a pion and after the fol-
lowing "decay" of the compound system, an inocoherent and nearly isotropic elastic
scattering takes place, which, in contrast to diffraction secattering, must be

classed among the nonelastic collisions. EISBERG et al. found the following oross
sections for nonelastic and elastic scattering respectively: ¢ =2647+ 1,3 mb and
0,=T53£1,0 mb. The ratio an/o° changes in the interval 0,33-0,23. In the case of
sufficiently high energies the sums of the formulae mentioned above can be re-

. @
placed by integrals: ¢ = 1132 21a,(2-a.)dl ; o = x;ng 2152
: ) o 1 1 8 ° 1

By basing on the simple assumption a,=« exp(= 3212/32) (where a and R are experi-
mentally determined) one obtains: dcn(xa2R4/2)((4/a-1) ' ds-nazna/z. The values
of ¢ and R which correspond to the experimental data, are batween the following
linits: 0,86.10°'% on ) R ) 0,74.10"> om; 0,74 < a < 0,99. The ourve computed

for the corresponding average values is shown in a dlagram; it corresponds to the N
ocross sections ac-zﬁ mb and 65-6.1 mb. The theoretical curve agrees sufficiently

well wifh sxperimental data. In conclusion the qnantity.zli1¢ IBI ‘2 is diaf

cusged which has the physical significance of a "sticking-on probability" of a
particle, '
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In the theory of polarons (T.%.PEKAR, Inveatigations concerning the Electronic
Theory of Crystals, Gostechizdat, oscow 1951) an "auxiliary equation” for the
ngmoothed" wave Tunction g¢(r) to be sglved:

(-(ﬁa/gpa A+ W)y =By g pe P a; R Hege/u-denotea the effective mass of
the eleoctron and the polarization potential #(r) is not computed from the true

=
function ¥(r)= ‘;¥; (r) of the polaron (?;;= BLOCH functions), but from the
smoothed function ¢ ;). This smooting, however, causes a certain error committed
as regards the amount of energy. This error ia here estimated for the case that
the limit of applicability of the method of the effective mass r >? a is
reached. (r_ =~ polarization radius, a - distance beiween the neakost ions).

The error, which is computed by the perturbational theory, is at first explicitly
given, The dispersion of the crystal and the dependence of its polarization on
the wave length are here neglected. On the basis of the gggroximatiQn of stroggly

ey
5

coupled electrons it was found to apply that: ¥, = elkn Wa(gr - Z‘). Here n
denotes the center of the cell which is identical with the core of the positive

ion,

éurn.eksp.i teor.fis,30,fas80.5,991-992(1956) CARD 2 /2 PA - 1396

2 ?
As an approximating function g(r)=(a 2/ / 55n)(1+ar+(ar)2/2!+(ar)3/5!)e ar
is then used. On this occasion « is determined by minimizing the corresponding
function ls as being a = 0,821(}Vm)c/a¥, where ay is the BOHR radius.

h

Next, the terms of the expression for the error are discussed. Numerical compu=-
tation was ecarried out for sodium salts and the function ¥ was approximated
with sufficient accuracy according to data obtained by V.i. FOK and M.PETHASEN',
Phys.Zs. of the Soviet Union, 6, 369 (1934): .

-16 2 -32a4 .

Va(r)u0,727(4nag)'1/z(r/hB~1)9°0’71r/33. E,=(0,01675.107 " *a®+0,07221. 10

+eee)e“ca was obtained. 8

In the case of Nall erystal o = 1,109,10° and the smoothing of the potential
produced a value for energy which is about 155% too low, By ueing the approxims-
tion of strongly coupled electrons the eatimate of the error is somewhat ine
creased so that in the case of HaCl this error amounts to about 10 to 12%,
K.B.TOLPYIGO, Zurn.eksp.i teor.fis,21, 443 (1951) took the higher approximations
of the method of the effective mass into account, and according to the results
he obtained the values for energy determined by thie method are too high, particuw
larly those for RaCl which are too high by adbout 12=13%, Thus these errors are
about equal and inversely direotioned. This confirme the applicability of the
method. of effective mass to the computation of energy even if r_ is about 2 or 3
times the amount of a. , P
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At first several pertinent previous works are mentioned. The g=oxis is assumed
to be wvertical to the plane of production of the i+ ®~particles, and these par-
ticles are agsumed to move along the y-axis. The angle between the plane of pro=
duction and the plane of decay is then equal %o the azimuthal angle y. We then
pass over to a system of reference in which the /\%-particles are ut regt, and
on this occasion ¢ does not change, The density matrix o(x'yx) of the < -par-
ticle can be developed a:?o§ding to the wave functions ka(x) of the R°-partiole:
[ YAl

@ (x'yx) = 5 o mym, \m1(x -i?mz(x).

Fext, the distribution of the angle ¢ between the plane of production and that of
decay isgco?g?ged. For the probability density of the angle ¢ the expression

. -
4(g) = 2~ (ake21k9 + ake"zik?), is found. Here the coefficients a for af0
are linear combinations of the initial elements of the density matrix (gm o Yo

The angle is, by the way, always measured experimentally in such a manner that
¢ < 90° applies. The probability density (v (3) of the thus determined anglepis:

1% ;
Zurn.eksp.i teor.fis, 30. fasc.5,963-264 ;;9563 CARD 2/ 2 PA ~ 1397
W(g)=ti () +¥ Rty )W (n4g) 4% (2m-g) o W () S b cos 2ky with b =8a, (cos

k=0 :
(are ak)‘ if the non.diagonal elements of the density matrix tend towards zero
the distribution of the angle p becomes isotropic, and consequently there can be
no correlation between the plane of production QE& the plane of decay, also not

if 3 2> 3/2. From the normalization condition

b =2/a » 0,637. °
There follows an exact study of the correlation effects on the assumption that
the spin of the /\%~particle is j=3/2, in which case it is true that o

w(p)= 2/n + b1oos 23« In the case of Jj=3/2, the probadility for ¢ 2 45" is at
least 18%, and the probability for 22,5 < ¢ 5 67,5° is 50%. If these condi=~
tions are not gatisfied in the case of existing correlation, it is true for the
spin of the /\%.particle that j > 3/2.

By considering all data in conjunction, a share of 26#% is obtained for the number
of cases with ¢ > 45°, and for the cases with 22,5° < ¢ & 67.5° a share of 42%
is obtained, which approaches 50%. In view of the fact that hitherto statistical
data have been incomplete, it must be salid that the spin of the /\°-particla is
3/2. However, these data do not exclude the possibility j > 3/2. :
From all these deliberations it follows quite simply that the spin of the o°-par.
ticle is different from gero.

" INSTITUTION: Pedagogical Institute, Minsk
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AL'BICKAJA, E.h. .
TITLE The Levels of the Li® Wucleus.
PERIODIZAL  Zurn,techn.fis, 30, fasc.6, 1007-1012 (1956)
Iasued: 8 / 1956 reviewed: 10 / 1956

By the photographic method the present work studies the reactions taking plsce
to the accompaniment of the emission of several particles op the ocopsion of
the interaction of fast deuterons {energy 12,8 HeV) with Li®- snd Li'-nuclei.
The Li was introduced into the photoplates by saturating these plates with the
salt acetate °§ a natural mixture of Li-isotopes and of a mixture which was en-
riched with Li~. Then the plates saturated with Li were irradiated by deuterons
(13,8 + ¢,2 HeV) in such & manner that their ranges remained fully in the
emulsion. Nuclear fissions could be caused because of the continuous decrease of
deutercn energy as & result of slowing down by deuterons of different energies.
On equal planes of the plates saturated with the different mixiures an approxi-
mately equal number of stars of various types was found, which consist of 2, 3
or 4 beams. The energetically possible reactions with § -/ - 5 HeV are enume-
rated. The identification of the stars found is discussed.

Host of the J-beam stars consisting of 2 traces of simply charged particles and
of & trace of an a=-particle belongz to the following reactions:

Lié(d;ad)ﬁe4, Liﬁ(ﬂ;d’,p,n)xe4, LiT(d;t.d')Hed. The most frequgnt reaction which,
according to the author, has hitherto not been observed, is Li%(d,2d)He4, in the

v

Zurn. techn.fis, 20, fasc.6, 1007-1012 {1956) <CaRD 2 / 2 PA -~ 1398

case of which a deuteron, which is comparatively weakly bound with one a~par-
ticle in its core, is torn away by the impinging deuteron. This reaction prob-
ably develops in two stages; the impinging deuteron is scattered nonelastically
and excites the Li~-nucleus to a certain level, starting from which the nucleus
decays into & deutersn and into an a-partic%g.‘The fol%gwing dgnotat;ggg are used
for the energy of the excited level: E -?d+ﬁ%+§Q‘and i -(2f3)1£-25'+?2€' eosfvj.
Here & denotes the epergy of the impinging deuteron, L' the energy of the scat-
tered deuteron, and "V the scattering angle. (41l in the laboratory system).
For the reaction Li®(d,d',p,n)Re4 it applies that @=-3,7 %eV. ill stars observed
and belonging to this reaction belong to a hitherto unknown level with the energy
7.6 + 0,3 HeV. 7
The reaction/&iﬂj%gtlglzﬂe4 Jjeay spparently develop ;p two ways:
1wl + a5t + 148 SasaT ana 13T4a > b+ 148
L £ L

a+d a+t a+d
¥hile dealing with the stars belonging to this reaction, laevels of about
242 3 445 and 7,5 ¥eV were found. There exist also other stars which do ngt

belong to these levels but to other and possibly unknown levels of the Li%-
nucleus.

INSTITUTION:
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SUBJECT 558 / PHYSICS CARD 1 / 2 PA - 1399
AUTHOR GURZI, Re¥N.
TITLE On the Sosttering of Photons by Hucleons.
GRIODICAL  Zurn.ckap.l teor.fis, 30, fasc.6, 1079-1083 (1956)
Isoued: 8 / 1956 reviewed: 10 / 1956

This cxoss seobtion is here compubed by the semiphenomenological theory in cone
sideration of damping. Because of the meson ficld which gurround’ the nucleon, the
scattering oross section of photons by nucleons rust be distinguished from the
welleknown formula by KLEIN-NISHINA; the oross section probebly depends resonance-
like on energy. Computations carried out in this connection neet with the basio
difficulties of the present meson theory. This is why the gemiphencmenological
theory is employed in this ocase,

At first the LAGRANGIAN of the interaction .i a nucleon with light is writien
down, The inciding photon ia characterized by the polarization vecior o and the
four-momentum k{k,1 ), hut the four-momentum of the nucleon in the initial

state is denoted by p(p,iE). Next, tho ansatzes for U and A

(Fuy, = 3a/0x . = 3A. /3%, ) are written down. The quantities occurring in
these expressions are daveloped sccording to polynominls end the corresponding
coefficients of development are given. The scattering cross section in coneider-
ation of damping is determined by ihe method of integral equations by HEITLER.
The equations for the mairix element U(n+, p V') and for the amplitude F(n+) of
the photo production ( +p - n + x* are solved by decomposition of the quan-
tities U and ¥ according to s system of orthogonal polynomials. The results

iurn.eksp.i teor.fis, 50, fanc.6.1079-1083 (1956) CAaRD 2 /2 PA = 1399

following therefrom as well as the differential nnd integral cross section are
given in the center of mass system. For the integral cross section of the
scattering of light by protons the following values are obtained:

W {in HeV) 280 340 400
ge10-51 11,6 21,3 20,3

In the center of mass system the maximum, as expeoted, is about €~ &e’ which
corresponds to an energy of "~/ ~ 340 ieV in the laboratory system. At the same
time, but independently, a similar computation was carried out by V.1.RITUS.
liowever, the course taken differs in the case of these two forme of ocomputation.
There igs also a difference in numerical resulis, which appears to be connected
with the selection of the constants.

IRSTITUTION: Physical Institute "P.N.LEBEDEV" of the Academy of Sclence in
the USSR
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BUBJAECT US3R / PHYSICS CaRD 1/ 3 PA - 1400
AUTHOR FEDORENKO, H.%., AFROSIMOW, W.H., KAMINKER, D.M.
TITLE The Capture of Electrons and Ionization on the Occasion of Inter=
gotion between Positive Jons having & Charge and Gas Atoma.
PERIODICAL  Zurn.techn.fis, 26, fasc.9, 1929=-1940 (1956)
Issued: 10 / 1956 reviewed: 10 / 1956

Phere are two schemes, which differ in principle, for the realization of the
simple processes of ionization of atoms by ions: 1.) As s result, a slow ion
with a charge e.n is produced, and n free atoms are liberated. 2.) The pro=-
duction of the slow ion with the charge n.e io accompanied by the liberation of
n-1 electrons and the capture of an electron by the fast ion.

The occurrence of free electrons during the passage of the ion bundle through a
gas may also be the consequence of the removal of the electrons from the shell
of the fast ion. It may be assumed that, on the occesion of one and the same
collision between ion and atom, both the ionization process of the atom as also
the stripping process of the ion may take place. For this reason considerable
experimental difficulties are encountered on the occasion of the determination
of the cross section of each individual process.

The total cross sections in one and the same gas (argon) for different ions
(He+, Ne*, 4%) and total croass sections for different gases (He, Ne, A, Kr) and
one and the same ion (He ) were compared. The apparatus used consisted of a
mass speotrometer, a receiver F, in the first chember (for measuring by the
potential method), and a receivar i'* in the second chamber. Behind the latter

Zurn.techn.fis, 26, fasc.9, 19291940 (1956) CARD 2 / 3 PA = 1400
there is a magnetic analyzer. If the magnetic field is lacking in the analyser
chamber, the primary bundle is caught by the receiver F2 after passing through
the second chamber, whilst the receiver F, catches only fast atoms.

o -
¥orking. pressure in both collision chambers amounts to 1.5 . 10 4 torr. For
f£illing them spectrally pure gases were used: helium, neon, argon, and
krypton. The potential method wes desoribed in detail in Zurn.techn.fis, 24,

2113 (1954) by N.:.PEDORENKO. The total oross section of the formation of
slow ions 6+ was determined accgrding to the formula

5, T

+ 1
The total cross section of the formation of free electrons 6_ was determined
according to the formula i

6 = 1] Fb
In these formulae i+ and i_ are the positive and negative currents of the

saturated slow particles. K is the number of atome in 1 cbom gas, with whigh
the first chamber is filled, b is the léngth of the measuring electrons. The
total oross section of the capture (bo) was determined according to the formula

60 = ‘I;ENIJIk
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Zurn.techn.fis, 26, fasc.9, 19291940 (19%6) CARD 3 /3 PA - 1400

Here N is the number of atoms in 1 cbem gas filling the second chamber,ii is
the current of the primary bundle measured by the receiver Fi, i, is the
o

ourrent of electrons of the seccondary emission ejected by the fast stoms,

1 is the length of the second collision ohamber, ) is the coefficient of the
secondary omission for the ions of the primary bundle, measured for each indi=-
vidual experiment according to the determination of 60, k is the transmission
capacity of the analyser, which varied in individual cases between 0.6 and 0e9.
The dependence § (To) for the pair Het « He and the pair A* - A, which is
illustrated by curves, shows that the total capturing cross section decreases
continuously with an increase of onergy. For the pairs HeteNe, He+—A, He¥-¥r,
and A ~Xr dependence hasg flat maxima, The cross ssction in the maximum is of

the order ~ 1,102 cm®. The tables show that, as regards the order of the
maxima, the behavior is not,as might have been expucted, in accordance with the
formula by FAGSEY. For srgon and Xr the crogs sectlions are 6+ end & within the

investigated energy range of from 1 to 2,107 on?,

INSTITUTION: LFTJ
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1. List of Reviewed Journals

The Papers were selected from:

volume fascicule published
D Doklady Akad. Nauk

No (11.5.56)

o ( 1.6.56)

No (11.6.56)

No ¢ (21.6.556)

No ( 1.7.56)

(11.7.58)

v
7 Zurnal exper. teor. Tis.

30 No &4 (15.4.556)
No 5 (15.5.58)

6 (15.6.56)

1(7)  (15.7.56)

T éurnal techn. fis.
26 o (15.4.56)
26 No (15.7.56)
26 No (15.8.56)

U Uspechi fis. nauk

58 No (15.4.56)
59 No (15.7.56)
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R Radiotechnika
(15.2.56)
(15.3.56)
(15.4.56)
(15.5.56)
(15.7.55)

E Atomnaje Znergijs

No 3 (15.3.557)
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2. List of Selected Papers

Doklady
109, No 1, published 1.7.1950, received 8.9.1956

Jes (8): 49, 53, 61, o4, 68, 72, 77, 85
no (2) : 57, 80

109, No 2, published 11.7.1950, received 6.9.1¢
yes (6): 271, 279, 28%, 285, 289, 303
no (4) : 275, 292, 295, 299

109, No %, published 21.7.1956, received 20.9.1956
yes (8): 473, 477, 481, 489, 495, 499, 507, 519
)

no (6) : 485, 493, 503, 511, 521, 515

Radiotechnika

11, No 8, published 15.8.1956, received 15.9.1956 (¥)
yes (9): 3, 25, 31, Z6, 52, o4, 71, T, 79
no (2) : 14, 78

v
Zurnal exp. teor. fis

31, No 1(7), published 15.7.1955, received 21.9.1956 -
yes (24): 14, 18, 25, 371, 37, 40, 45, 55, &0, 105, 113,
121, 138, 136, 140, 142, 144, 146, 154, 157,
164, 166, 167
63, 86, 132, 134, 148, 150, 152, 156, 159 .
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2urnal technié. fig.

26, No &, published 15.8.1950, received 4.9.1956
(K finished)
yes (18): 1634, 1646, 1651, 1605, 1081, 1689, 15695,
1704, 1714, 1723, 1730, 1741, 1769, 13802, 1815,
182%, 1836, 1857
no (13) : 1625, 1657, 1669, 171, 1738, 1744, 1782, 1790,
1793, 1841, 1849, 18562, 1853

Uspechi fis.
59, No %, published 15.7.1950, received 8.9.1950

yes (3) 1 377, 459, 553
no (2) : 399, 543
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2. Ligt of Finished Issues of Journsls

Gives fascicules all "yes" papers of which are made or
put into the list of remeining papers (s. page 8);

all "no" papers (see list of selected papers) not done.

Total of materisl dealt with since September 1954

and volumes 100, 101, 102, 103, 104, 105 (1955)
108, No 1 (published 1.5.56, received
20.6.56)
in preparastion: 108, No 2-6, 109, No 1-3 (No 3 pub-
lished 21.7.56, received 24.9.56)
27 (1954) since September 1954; 28, 29 (1955)
30, No 1, 2, 3, 4 (1956)
in preparation No 5, 6; 31, No 1(7) (published 15.7.56,

received 21.9.58)

24 (1954) since September 19545 25 (1955)

26 (1956) No 1, 2, 3, 4 and 7,8

in preparation No 5,6

54 (1954) since September 1954, 55, 56, 57 (1955)

58 (1956); 59, No 2

in preparation 59, No 1, 3 (published 15.7.56,
feceived 8.9.56)

11, No 1, 2, 3, 4, 5, 8 (1956) (included since 1956)

in preparation No &, 7

E 1 (1956) No 3 finished

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

4, List of Remaining Papers

This list contains "yes" papers (see selection list!)

which could not yet been reviewed; as the maximum of
100 reviews monthly was filled up before.

No 2, 3, 4, 5, 6

No 6, 7 (ilo 8 finished!)

(1955) No 8, 9;

(1956) No 5, 6 (No 7, 8 finished)

(1958), ¥o 1 (No 2 finished)

(1956) No 5, 6
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5. Index of Very Important Papers

1209 The Critical Phenomena connected with Heat Transfer
in the Current of not Boiling Wster for an Annulsr
Duct
Some Deliberations on the lethod of Computing the
Heat Transfer and the Hydraulic Drag in the Case of
a Gas Flow of High Velocity
Utilization of the Gas-Hydraulic Analogy for Purposes
of Gas Dynamics
On the Theory of the Deflectron
The Elastic Scattering of Protons by Protons at Ener-
gies of 460, 560 and 660 ieV within the Range of
Small Angles
On the Emission of Neutrons by the Short-Lived Active
Precipitation of the Radon
The Theory on Cyclotron Resonance in Metals
The Isotopic Invariance and the "Strange Particles"
On the Applicability of the Entropy Theorem of
Thermodynamics o Large Volumes of a Gravitating .
Gas
Measuring the Slowing Down of Neutrons in Water in-
the Energy Interval 1,46 - 0,025 eV

 The Slowing Down of Fission Neutrons in Uranium-
Water Media
Sun Piles (On the Direct Transformation of Radiation
Energy into Electric Energy with the Help of

Photoelements)

On the Part Played by Radiation Tosses in Cyclic

Accelerators
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The Problem of the Strong Punctiform Explosion in a

Gas with Vanishing Temperature Gradient

The Sublimation of a Crystal Lattice under the Effect
of a Strong Shock Wave

The Application of the lethod of Curvilinesar Coordi-
nates on the Computation of a rT—Shaped Rasonator

On the Removal of the Critical Ener:y in a Synchro-
phasotron with Strong Focussing

The Wave Hotion on the Interface of a Flow in ﬁorizontal?
Tubes

The Determination of the Average Number\%ff of Neutrons
Emitted per Act of Decay in the Isotopes UEEB, U255 and
Pu259 in the Epithermal Energy Region of Neutrons

The Determination of the Relative Reproduction Coef~
ficient of Pu259 in Lattices of Natural Uranium and
Ordinary Water

The Determination of the Ratio of Averege Fission

9 =
Cross Sections of Pu??9 ana yes2

in the Slugs of
Uranium-Water-Lattices

On the Mechanism of the Compression of a Current on the '
Occasion of a Rapid and Powerful Gas Discharge

The Hard Radiation of Impulse Discharges

Spectroscopic Examination of a Strong Impulse Dis-

charge in Hydrogen

On the Singularity of the Electromagnetic Potential in
Higher Approximation of the Perturbation Theofj

The Investigation of Impulse Discharges of High Amperageé

2
i

On the Problem ofvthe Renormslizability of the Pseudo-

scalar Meson Theory with Pseudqvectorial'Coupling
The Selection Rules on the Occasioﬁ of the Annihilatidn

of "Antiprotons into Pions

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

Index Qf References.

Terleckij

819 Kogan
635 Kandyba, Kovalevski]
790  SkobelKin
808 Bogatev
828 Chodakov et al.
842 Zacharova, Soboleva
- 847 Korotkov, Finkel'stejn
1041 - 1044 Solov'ev
1053 - 1055 Kogan
109, 68 - 71 Michailov

109, 85 - 87 Kudrjumov,Kaminskij,Rozenberg

109, 271 - 273 Korobejnikov

109, 283 - 284  Zimin, Jasin

109, 289 - 291 Rjabinin

109, 303 - 304  Minaev, Slepov

Atomnaja Energija
3, 13 - 20 >Spivak et al.
3, 33 ~ 39 Barkov, Mekar'in, Muchin
%, 40 - Barkov, Benediktov, Muchin
3, 45 - Gorjunov
3, 50 - Drozdov
3, 56 - Komissarov, Tarabanko

5, 61 ~ Katkov, Nikolskij, Stoljarov

3, 76 - Arcimovi¥ et al.

3, 81 - Leontovié, Isovec

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

1, 3, 84 - 87  Arcimovil et al.
1, 3, 88 - 96 Lukjanov, Sinicyn
1, 3, 107 - 116 Vavilov

Radiotechnika

Smirnov

43 53 Gutkin
64 - 69  Straskevil
34 - 40 Voronin, Berestovski]
41 50 Efrussi
51 62 Gutkin
6% - 69 Volin

23 Ne jman
21 25  Vysokovski]
14 25 Rozov
78 - 79  No Author given

80 - 80 No Author given (books)
techn. fis.

Lapickij et al.
Kolomenskij
Vetrov, Todes
Patrufev
Derjagin et al.
Skanavi, Ka$tanova

- Schtenbek, Baranskij
Schischkin

Gorasdowskij, Regierer
Girkin, Jukin

) .V
' Dwornicenko

4 Broudé

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

26, 16%4
26, 1646

1651
26, 1665
26, 1681
26, 1689
26, 169
26, 1704
26, 1714
26, 1723
26, 1730
26, 1741
26, 1769
26, 1802

1815

26, 1823
26, 1836
26, 1857

58, 684
58, 693
59, 459

30, 701
30, 707
30, 724

692
713
541

Schotow

Swegnikov

Gubanov

Ekertowa

Rosman, Zimmer
Adrianow, Golubkow
Werebejtik, Odelewskij
Werebejéik, Odelewskij
Balygin, Porowskij
Michailow, 8Sazin
Ba%enow et al.

Koton

Alexandrow
Kalaschnikow, Wereschlagin
Minz, Kristi

Mologin

MoiZes

Nechendsi

Bak, Petr%ak, Romanov
Chamberlain et al.
Kaminir

Gol'din, Peker, Novikova

Nemilov, Litvin
Klepikov k

Lomadze

Libergerg,'Kuéer

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279




Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

Afrik'jan
Dolginov
Avrorin, Fradkin
Vdovin

Drozdov

Gor'kov

Sokolov, Tumanov

Grinberg, Lemberg

Azbel', Kaner
Kerimov, DZavadov
Poze, Glazkov
Tevskaja

Dykman, Pekar

Sachparonov

vy
Cejsvili

Nikitov

Garif'janov, Kozyrev
Kolomenskij, Lebedev
Okun'

Afrik'jan

éachulov et

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

1202, 1204, 1208, 1209, 1210,
1215, 1216, 1217, 1224, 1229, 1231, 123%,
1241, 1244, 1245, 1247, 1248, 1249, 1250,
1261, 1262, 12563, 1264, 1265, 1266, 1267,
1271, 1272, 1293, 1274, 1275, 1276, 1277,
1281, 1282, 1233, 1284, 1255, 1286, 1287,

1213, 1214,
1236, 1237,
1254, 1257,
1263, 1270,
1279, 1280,
1295, 1%00

e oM
AN N CE I ST VRN
n o=

the USSR, Leningrad:

Sclence in the

in the USSR:
1226, 1230,‘1252

ngsical—Technical Institute of the Académy_9§_§9}§ggg_ég

.
.
-

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

ey e AR Ty P T e

State Institute for Measures and Measuriné

Moscow Institute for Steel "I.W. STALIN":

in the USSR:

~

in the U35R:

1299

Sanitized C Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1



1

Sanitized Copy Approved for Release 2010/11/04 : CIA-RDP81-01043R000800190008-1

I

8. Index of Subjects

(20" Report - September 1956)

Theoretical Nuclear Physics, Elementary Particles

1201, 1202, 1224, 1227, 1229, 1230, 1234, 1238, 1246,

1289, 1293, 1295, 1296

Bxperimental Nuclear Physics

1219, 1220, 122%, 1231, 12%2, 1254, 1281, 1282, 1284,
1288, 1297, 1298, 1299

Quantumelectrodynamics

1225, 1226, 1240, 1289, 1290

Solids, Crastallogrephy, Metallurgy

1203, 1221, 1222, 124%, 1245, 1255, 126%, 1257, 1270,
1271, 1273, 1291

Congresses, Bitliography

1204, 1205

Thermoelectric Effects, Photoeffect

12056, 1272

Physics of Liquids

1207, 1264, 1268, 1269
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Hydrodynamics, Gasdynamics

1208, 1211, 1218, 1233, 1253, 1255,
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